GffPf 



winter 'Q c^fv5 9 ut^t 


><T 


>cr- 




o £o.<£ £<£.<£ 'bo. 


0 o 


PDF MADE BY 
MAHBUB OR RASHID 


5R \bl'5HMlW><! M 

MyMahbub.Com 


erl'Slfi PMs«< 'Q 





#f\s 


^ilc«i^'srf%^ 

T5. '0|>J 9 1 ^hilsi 
T5. «I^1J FS'SnS^r 
cw t^Sfnn 
gift'll 

4.<^^.' M tftljsfl^ 
CTtS HKerKH Piste 


TfWftPHt 
W. CTto 'oih'jfi "51^ 

is. 


wr% fsr^iassi « v iii]^<j> c^, i?ra 





^R 5 !, TTRsf-iooo 


[2R5HRS <p^ si^x|v^ ^^qT^|»\©] 


smsftW : ^&\<<\, 

*oi8 

l«1$l«t : *oi<? 


«M*W »W*HI4 

CTfe fcf&R 


S^T 

^i4i Rt^R 


fiaim 

<wr§R5%(^H 


1WH 

wrftn f^r^m « <^6 

^PHvBUta <p<.Hk 

werR >*pjH PiftuJv# 




8W-^T 


tor mrftn < 3 ^s i m gj© atov£*to ton mas? ni 4 ic<ai to ntmaro* $^na « 
a^^fto to to nronm ^rt mm apt to i ^mt miram « ^*jt*m csmara can apt 

srj to#n <3 ^mam tort nmt nrnto tom wsn w i 4 ^nst 

gfteito ?ro ^5 tom cato wr ' s wst ^Raatto « amm nma tow tom cntai 
to (Me 4 ?ron tom torn i WTton 4$ atom iw to toito m 
rnmito, mrn^to 'Q atoms a^to cafro w ^ csjtnr Rato to cRRa ntnjfto tom 'sito 
Rw&j to*j i 

mrtor to#1%-^oio w wm * to’to rnmrr cart atotto ws nmrfto *roa toaam i 
atotffcfa 4$ toaro *#tn ^M, w, to’tr « >R4i^ nttom atom to w?, ntw 
t^w^ftcnn nnn, cm*rt 's ana ^wr «iy# toR<p*i toJma <wi ^.cuc?. i Pi^i^m ^I^<p o ■nRfto 
^focnm cm n& to ttotn « csm t, nnm ^^«m csmt, to-mttor-mvf mw , 
chknmw, s^toc&mt ^ *tf-n*f-catm « Rf-*gn fttottn wm aft wtonmw ^© wm 
cr£t amt wn i >aafl> tow ^ atom srt #tom ato cro toirm »t « 
f^Br'Gh nr^itcnrta w nan si^wisn.'i PI’pI^Rcki 4w cmmm cb<Gi <mi $,c?jc$. i 

R§n 4$ toaw w ato ncntn ntnifto *roa am wi aiiri>w 1 to aiij^w stanrt 
FHi5ik>™ mrn^j, aaRst 'Q ^ > oiR«9'aic < p j ic'b»i amt ^.c^c?. i attop^aRcam f^nn 
o tomtarm cro ttot% ^BR%t atom ton nrnrm to totwnm wont ncncn i ato 
mtjtc?m toPmR ^ to ton^^tor^irm tto© smm ismitom^mF, ^r%i 

2t*( 'S 'S(1jhj 2j*J I'Sf'i 4CS ^jlU^C4 4^1 ■S.C^C?. I 

(fltotot M iut4* ^R-totrm totrt «ito?i ^tot i ^m, mtos torn 

c<tc4 ^ to attotto o mmtto fto ato^ awta tor? <mc^m i 4$ w ton tonwm cm 
topntto ato ^ atf^to ton to# tor# « ^M*aim4 to c^mm «rj atoc4 w « 
^mstcn ^a^w nmt w^; t ^ ^ aif*tto ton nmr w i mRtrm cro 
«i^ < 3 3's ^.cijc?. twt limarsf^ 4^4 st^to mRt#1^ 1 

(flntot arom ^tom « apneas cm atotto tomsrm mro aiij^^rD nf^s toc^ i 
f*i , 4i4»j 5^fj*i iA4f5 nrntntto atoit ism Rise's atiiatoa 5 sis'© ^n 1 ^"afa enHto 5 ^ajm 7 ^ ^ 

^5 toron to a^catna o atotto to at^s^to amt toc^- nm atoaa ntto 
atom asmmtt atent nten 1 

aiij^ 4 fD nwr, a^tPRt, tomR, a^at stiftR sttna, atoito « smtam ntw nmt mRstos^itm 
ennt « ?m totma torn *pvm nmfl 1 aiij^^n; totton mmto at^ <3 st^rtto wt 
toa PiF&^s 4A c<i an 'aMf ton 1 
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®'8H»ll*ll 

^V5 





(Real Numbers) 


afiNiaw a€fr tout 'maap aaaa amm ap% capt affiwm $aa% i ^?m?r ^ 

$|%4)l»M ^ aitfbT I fiftr aKPl4 <nfil*flJC*W W, atffa af*te 

'sjT*n^r afic'o* «ii^)iPi«p «i !«(.<) <p at£ i ^ af*tos?r ft’jfliPEm wp am 

^ ^iwm w i «iw*» mat mtffr « ^p ^r^r aaarr « ^a# ^b?%t «ja 

^tfTt <PWW I 


^stf^s Trcw aw a9cni«rCH atfta 'bW'B^rfu affi^sfam a^aam « aaRjfe* *N^?r 

a5®H ^PW'i, at a^aif a^fam 'Pft* »i|^ai<p»i<p f^Tflp RcsB'o I «lfi'®lfi 'Q 5)*il aFteRia*! “J,*ij , afamp, 

araa, 'Q amam afra ar aamca ^rm% %ap asa aama i aafta* 

mm aaw aanpa watpm HFtoRwui ap ap amt *jti mmm ^mit 

aa^a 


a*pa i t^stalwaa «rm*tr, <?oo «iw?r aap ®a* aKPHmis wtffafw wm 

auimna 'sppr %«m a*p a*tyc*w apiw%m *wfat*M i %afa?r •i«i<f)w 
affivaRwi araa aaajm afaa,<%ip a*fat a*pa i fr<#M smmn araa tout wm ftaafoaa 
*pi£ ’MH ai<pi api«f*i i ^ t5 wtp a?aiT faap atafsia* ^rfpfi>af amt app i 


'5raimc ,, tp1 5 tan%t- 
y a?aim cdPiR'i)!^ apse's aisp i 

> ^jIc^p a^M ‘pw '°il J i j| JJH Ms TOC's v H*ip I 

> tIM cilfifa'uh aTMTT <Pfic'» amp l 

> TlM 'SgfNJf aTNTf apse's amp ^'»jjK"1c < p >rlf»it<p aaa*f tocns amp I 

> tIM 'o’jKHw '3lt*n?T c f 'SjJKPf ^>il««i <m\© amp l 

> «i3U «i»il^ , e i“lf»i<p 'S’JW^TNJf ^evo amp I 

> ihIn^ 3 '5jff?pp pff, R«iH , *ft 'q w® amp (ami RRj^ «i»i^ji«i 

«pscv 8 amp i 


^t- i , i o% <sfa 


■qWR* (Natural Number) 

i, 2 , 3, 4 ^woTfltjDmw ain»iR 4 ^rrf <rr w tot i 2, 3, 5, 7 $$nPt 

&»ilPi<p ?R*lTt 4, 6, 8, 9, ?R*lTt i 


(Integer) 

w iw « ftw *rc»ui»i^w 'fNw w *jri ^# 5 , 

-3, -2, -1,0, 1,2, 3 ^STtfJf *pf»WlJT I 


W (Fractional Number) 

p, q «bp*rt $r*o 4*1 ^pr, £ «H4iu«i ^rrf i cw 

q 


p<q sifS ^5JJW p > q ^JjW W ^ I CW 

112 1 ^ , r ^ . . , , 3 4 5 5 

2 ■ 3 • 3 ’ 4 W? ^ -, -, -, -,. 

(Rational Number) 




p 'Q 4 4*0 ^PT, — ' 8 || < ?lcfJfJ ^R^IJT ^®lt ^?T I C^T^FT : 

q 

3 11 5 

- = 3, — = 5.5, - = 1.666... thrift T 3 fPT ^Jf I TOIJfc* gfisH 

12 3 

(Irrational Number) 


C*T — ^I4tt3 SFFK ^im 'ft, C^HIci p, q ^f 7 !?? 0 T <4^. q * 0 , OT ^?UK4 ?P?lTt 

q 

^ir ^jri *pM to ^ mwiwi iii«iR4 to&i* '^wwi ctto : 

V2 =1.414213 ->/3 =1.732 — = 1.58113.... $^5#f TOlJfl ^j$fl> 

2 

< 3 ?N?&ra 'oi^’il'® IviIm d 4 H <ps! ^JI?J 'it i 


^IJT 'Q 'iflftlW TOf 1*11*14 ^SJfW TOf TO I PPK, 

3 = 3-0, — = 2-5, — = 3- 3333 V3 =1-732 $^#f TOf*14 m'W I 1‘lf*J4 

2 3 

TOTO*TO 4 n»iSil»i i<jc^c 4 ^i%r i*ift 4 ^c*i, 4 cidt 4 



^5jK»r W ^?TI CWT, 0-52, 3-4152 ^#ST ^ 

1-333 2-123512367 'pp*tfsr^ 5 ‘ ^2jT?f ?TC?DT l 

to ^*ffw f^ *i?r to^jctt ^r, (flwro r ^ 

«w*lt*ii ^p?n^% ^ ^r i4w?r ^r ^*r tot m^\ cw, 1-2323 

5-654 ^J|[tt «j^j i| «||^e ^5}W ^ 0 • 523050056 2-12340314 *T#5T 

^te^TOJT (Real Number) 

TOT^fFTTOT TOTO^t^TOlT^TT^n CW : 

0, ± 1, ± 2, ± 3 

+ I +2 + 2 

— _ 5 — _ 9 — _ 9 

2 2 3 

V2, S, S, V6 

1-23, 0-415, 1-3333 , 0-62, 4-120345061 ^5#f^mTOTl 

*nl'a|<p ^OT (Positive Number) 

«ic , i , »H '^5' ?i<p«i <il<5^ ^*il'ai 4 ? TOlT ^?T I 

T, 1, 2, -, -, V2, 0-415, 0-62, 4-120345061 TOt I 

2 2 

' 5 Tt?UT (Negative Number) 

*n»®i sl 1 ®^ ^R?IjIc<p ^?T I 

T, -1, -2, -2, -2, -V2, -0-415, -0-62, -4-120345061 

TOTTl 

' 0 |«iH|\ 5 l^> ^s|JT (Non-negative Number) 

■^PT^^TOT t wl'ai < P «l !< iHI'S)| < P ?TC?Uf ^?T I 

OTR, 0, 3, 2, 0-612, 1-3, 2-120345 





8 




^tw?wDftaRR«ui>i 



V3 ^ 4 

: 4*HFT, V3 = 1.7320508 

a = 2.030033000333 

b = 2.505500555 

: a « b a/ 3 Wfspt 4 '5[? p m<^f&l 


^<fK V3 < 2.03003300333 < 4 

V3 <2.505500555 <4 


'srm, a « b 

.’. a 'Q b ‘jsjb 7 R 1 *tTT I 

ft.g: ^ www ^«ur Ptfu 4^1 «im i 

^t^7R«lTl?rCTM'Q gftilhl cijlPto ^4l*l^J : 

i . a, b 4l$j<l ^rs^lJT 5.W, (i) a + b 4l$4< ^TS^IJT ‘flft*, (ii) ab 4l$4< ^TS^IJT 
a, b <5l«<; ^T??UT 5.W, (i) a + b = b + a (ii) ab = ba 
«. a, b, c ' 5 T??lTr '5PT, (i) (a + b) + c = a + (b + c) ‘STC*. (ii) (ab)c = a(bc) 

















8. a ^?dt ^pt, iw to»bi o « 1 Rhj*ih ppiipt (j)o*i 

(//) a + 0 = a (iii) a. 1 = \.a = a 

<t. a ^l<s<5 ^c°i, (j) a + (- a ) = 0 (ii) a * 0 s.G 0 !, a.— = 1 

a 

'b. a, b, c <5l«<5 ^c°i , a(b + c) = ab + ac 

S. a, b <5l<s<5 3.c®l , (Kb ^ rTOt a = b ,5 lTOT a>b 

\r. a, b, c iTOS, a < b ^c°i , a + c<b + c 

b. a, b, c "4^ ?TC?lTt iTOS, a < b ^PT, (i) ac < be c > 0 (//) ac > be ^PT, c < 0 

sjf'&’Ml : V2 I 

'wrwtf^r, 

1 < 2 < 4 

.-. vr<V 2 <V 4 
^r, i<V 2<2 

»: l 2 = 1, (V2) 2 = 2, 2 2 = 4 
^5?IK V2 <flRTSlPT 1 2 

V2 <34^ TO I 

.•. V2 ^?trr **1^*1^ ^?rrr 1 ^ V2 ^PT^?ufTO ^4 

*rf?T, V2 = — ; PT^ftPT p 'Q q ’iflHf) J W»ilR < P ^(l'olR < P TO*0T q >1 

q 

2 

^r, i = — 2 

q 

2 

<rt, 2q = —1&3S*rWFP q 

q 

2 

: 2qr <j4 TOW , <3ffTOW TO, WiW p 'Q q TOW « tSRlT TO"TO TOWtf'FF 

q 

4TO 4 >1 

2 2 
.'. 2# W — » 1 >IH »Tf, 2q * — 

q q 

:. -v/2 ^TO-SIR ^ ^WCTO (^fprr TOW ^ W3T ^f, 42* — 

q q 



frwui sm w <?r, m$ 1 cm w 4^fi> 

^JfW^lJT^I 

■^M*^ : ' S IW'^', blsfD a>f»i<p ^I'»|R<p '5R?lTf ^lla»(.»< x, x + 1, x + 2,x + 3 
3 s fw DlsfUs ’J^j^c^ifj ^TtW 1 CTH Wf ‘‘Tt'GTlT m, 

x (x + l)(x + 2)(x + 3)+l = x(x + 3)(;c + l)(;c + 2)+l 
= ^c 2 + 3x) ^c 2 + 3x + 2)+ 1 

=a(a + 2) + l; [x 2 +3x = a < ft^] 

=ci{ci + 2) + 1; 

= a 2 + 2a + 1 = (a + if = (c 2 + 3x + 1) 2 ; 

.’. c<j&<plc r il elsfU s 5 !*!^ “5 )I'»|R < p ^?um ’|' , l<pc s ifi ^ffW 1 CTffl <psc®i c<ih1<p°n ^R?lTf I 

: Wf’RTOT, V3 ^ITJ'siJjsmWjri 


stvsFF im sw wr m\ cw = 


2 = 



^sjlft I •rifts’ 'SJJW fa*T 'SJJKM I 


- = 0.333.... 
3 


: 7 #sr y»Mftw ?#sr w <^i cw : 0.12, 

1.023,7.832, 54.67, .^5#? ^ iflfil* I 


^e' ^*if5iw ■pp'tfSrc* toil rentes '5rc*tfa“tt «im?r 1 

(?WT, 3.333 2.454545 ,5.12765765 ^“tfw I 


'S(^>J W C*K ^?T I 

^ 2m?T: *i*tfw ^2jm ^ '5#S1 ^*tfw ^JWI CW : 

1.4142135 2.8284271 Sfcjlft «|$|»| «mI 46 Tfffap «*t I 


Tlfw « '5JfW TjfFt 1*lf»l<P 'SJfW 'Ol^ll 7R?lTf I C^fwt «|^T1 

'SJR 'W t(H *flfe §.^J f^f?T WT m I calc'll ^JI^lfT <3 ^l'©lR < p ^Rs&lir St^K 


: 




1.723, 5.2333.... 

...., 0.0025, 2.1356124.... 

0.0105105 

... 

0.450123 <5J 

| wjc*ii w ^Br'l’R csiWhii^i ^?r 

1 






23 


6 ) 23 ( 3.833 

18 

50 

48 _ 

20 

18 


20 

18 


w^#, 'SjjKcfa *i*w voic’ifi all 5 ?! c*i^^ 7 Tri ct, 

^t^0T3 mm ^rt^T I «IN1FT 3.8333 «fl4lU «llf8 'bJJM I 

CT J 1 < P®1 1“lf»l<P I'lfw '»lc r l ii)<pfo W S>»jl?|W '5i'»P 

^1OT, Ti»tiw «JJW * 8 1 C^T8^5- ppif^ v5JJT?C«r CT «Wt 

^rs^r? «i|R^'8 ^?t, <4^ ^?r <ic®i i 

^n^^rlfw^ixpr ^r, «ic«p*i ^r, 

cw ms sm « ow *rcsrcr tw* c^qttt ^?r i cwr 2.555 otot ^?r 2.5 w 

»*Rl 3.124124124 CTOTHt^r, 3.i24 Wl 

^spxpr ^r *sr w to wtCTt w ^ ‘tftwr, «uw fajpq c^rs^f^ 
c*fto8<3f^ *t-ifw f^r «nr «n^«w W ^ «iw «itwr, «hot % 

4C*I I CTOT, 1.3 ^ 4.235 i2 fiRJ ^JW I 

^•jwrt ^ 2,5 ^psRi c^hh dnPi^ *f%rf (N?) to®t, <?$ ^r wr w, 

ftTClCT f^tWT ^ ^ I 1,2 9 

•itBr ^r, ^ ’to ^tjt w «ft^w i ^5TTO ^tjt wm ^ ot 

^i^tJT 5llt<p, (*RT cow CS?.I‘G ^ I 


fcTOsttvsl ^ 

11 ) 30 ( 0.2727 

22 
80 
77 
30 
22 
80 
77 
3 


95 

si — 

37 ) 95 ( 2.56756 
74 
210 
185 
250 
222 
280 
259 
210 
185 
250 
222 
28 


'PPiPSw ^J|W = 0.2727 = 0.27 iftfaF = 2.56756 = 2.567 



\r 


^5 SWT'S '8||^'Q HM PKU : 

0.3 C^TITtfm^JT^gRsK^I 

^wm : 0.3 = .3333 0.3 = 0.3333 


0.3x10 = 0.333 x 10 = 3.333. 


«<W, 0.3x1 =0.333 x 1 =0.333. 

RUIM 4W, 0.3 x 10 - 0.3 x 1 =3 

^T, 0.3 x (10-1)= 3 ^T, 0.3x9 = 3 

• 3 1 

0.3 = — = — 

9 3 


0.24 


0.24 = 0.24242424. 


W 0.24 x 100 = 0.242424 x 100 = 24.2424. 


<*TCl 0.24x1 =0.242424 xl =0.242424. 


RuiM 4W, 0.24(100-1)= 24 

^T, 0.24x99 =24 ^T, 0.24 = — = — 

99 33 

. , i). n >. 8 

— 

<1 I 5.1345 

WT: 5.1345 = 5.1345345345 


W 5.1345x10000 = 5.1345345 x 10000 =51345.345. 


^ 5.1345x10 =5.1345345 xlO =51.345. 


R«l*l 4M, 5.1345x9990 


= 51345-51 


c i a jf 51345-51 51294 8549 c 224 

5.1345= = = = 5 

9990 9990 1665 1665 


5 - 



*tf 

42.3478 

: 42.3478 = 42.347878 

W 42.3478 x 10000 = 42.347878 x 10000 = 42348.7878 

«W 42.3478 x 100 = 42.347878 x 100 = 4234.7878 

42.3478 x 9900 = 423478-4234 


TOOT, 42.3478 = 


423478-4234 

9900 


419244 

9900 


34937 = 42 287 
825 “ 4 825 


42 — 
825 


4JMJT 4 

• n«if»ic<p ^hI»i<p fa’jsr ^ i ^ sww 

1"lf»l < PC < P <P5ll ^WCS?. i 

• 'sn^5 vrtfiic* nfiw l^r *Br ct to to, <p\ l 4?r tot 

• sm t^r <ro tow m ^toi sm <ro ftw ftomt wm 

f ^?ur ’tt'euT TO l 4TO wfa CT, 

I 

• -mftw w^rr to % w^r 9 to oti tos to tpiRi* f^j?r nr wjm 



• ^jjT?c»r wi?r '»’|K*ifbfl ^ ^prr ^jc^ii w 's\svjc«ii 9 oti 9 

TOr nfiM 1 nr ^jwl 'ship's w v6V6«jc*ii 1 ^i?r ot ^pti ^rr^j 'h^iPic^m « 

$$«( (71 TRSlJt nGUT OT ^k*r 1TO TO 5 w 

^ksJit RmjM <p« 1 

i*if»m<p ^ w ^tn^f 'Sjijtwf nans ^rr *rt?r 1 ^R?ut 1 



^T-o*, 5 tf^5-Ssi'5T-io'5T 



I 5.23457 

: 5.23457 = 5.23457457457 

5.23457 x 100000 = 523457.457457 


5.23457 x 100 = 523.457457 


RUIM 4W, 5.23457 x 99900 
522934 


WFT, 5.23457 = 


99900 


= 522934 
261467 
49950 


261467 
49950 

^INJT : 'silk's n*l f*m<p 100000 <43 ^5tW %>fi> 

^31) 3*ff^ 'SRPf ficijc?, 3W <'Tlf>m < p 100 

«fl?r 3TO i IWIir ftw toff 3*r ots i <4$ 

tetw <43*to* w ^*11 to stw Titpw (100000-100) = 99900 *pri 

^s?r 99900 to *w *m toij *tmr c*i*r 1 
: 

0.4i <4^3.04623 mi?H 'sjfWt m w i 

«iif8 nfitowJiWHM Pm*j 

aw to m ^ ^ot ~m 



to^^rro^r= ^pt ft* toj- *iBr ^5 wf wjpti w to w^cti 33 (9) <*wi 

WT <i'o*j ) pil '8\8»jc»il ^pj ( 0 ) 3131 ’if&S' ^ ^Utl 
<4 , *llc , 1, <4 -roHEi z|«<M <PCfl «ll^'8 ' 5 ff*nw 4 t '5*jKS“t *tf?f 4 M <Pf]| 3.C a ll I 

$3l33*fiol 45.2346 <& ^ Km ^*JW 2W I 


^PIWH : 45.2346 


452346-452 = 451894 = 225947 = 1172 

9990 "" 9990 "" 4995 ~ 4995 


p x . . . , .,1172 

Wlir^JW 45 

H 4995 

32.567 <^^W^5?j1^g|^WI 


: 32.567 = 


32567-32 

999 


32535 

999 


3615 

111 


1205 21 

= 32 — 

37 37 


to?r^JT?T 32 |y- 
: 

0.0i2 <W 3.3124 





^ vscvoif^y *rlftc<P4 «H^e ^WDt ^fSJH R5W3 ?RR 

3FT, v*! Wd ^*T I , ®RRt?r ^R^‘1 ^S' I <7RR: 12.45 'S 6.32 ; 

9.453 « 125.897 «H^ff R*tf*FF | ^fir, 0.3456 « 7.45789; 6.4357 « 2.89345 
'°ll^'Q 'lHl»H» I 



C^KRt ^S' iflfim* Wfif 'WfljFIlW ^BRW 1®NW TJtFET CTtCTT *?T I 

CT*R, 6.4537 = 6.453737 = 6.45373 = 6.453737 I iiNlCT JSMWlB ^S' R“tfiras 

6.45373737 <4^fi> «I%T I 3twt iflRl^W RRRT ^?TC®T ffW 

*rtw zic'sj^pfD «i»ii«i i 


6.4537 = 
6.453737 
6.453737 


64537-645 _ 63892 
9900 " 9900 

6453737- 645 = 6453092 = 

999900 " 999900 "" 

6453737-64537 _ 6389200 

990000 " 990000 


63892 

9900 

63892 

” 9900 


*nfs 'itHfow -sTwr^rm wa ot ^?utfk tout ^mrr c^r, 

dC'SJ^fb «H^Q w 'SIOBW ^ t£Rl Rfojj ^Ulrr wra R9ljl’Jc®lta ®T.Rf.$ W, 

zk'©J<pfi> lHf»IC<PS «ll^G VSV8 «IC'e9S S > #1C'8 3,C<5 I 

5.6, 7.345 « 10.78423 

*Rt«rK : 5.6, 7.345 « 10.78423 ^Rt^S WlS W TODt 0, 1 « 2 I <4*11^ 

«Ml^e 10.78423 i“lf»ic<p ww C^f*t <4^?. (4 ^T??tJt 2 I ^1$ ^*tfw tog's 

SIWJ^IU iflfilWH ^Rt^ Wtil R*?lJt 2 5.6, 7.345 « 10.78423 flRlW ^5 

wtif ^?ijt ^tia^ l, 2 <3 3 i l, 2 <3 3 4 ?r »r.^r.*t ^?rr 6 i ^ 1 $ ^s' <55^ ^ 

2dc'sj < pfl> tI^cto WI?J 6 ^ I 

^5SK 5.6 = 5.6666666666, 7.345 = 7.34545454 « 10.78423 = 10.78423423 
fkfa 5.66666666, 7.34545454, 10.78423423 


^fWivsl 1.7643, 3.24 « 2.78346 C* I 

' 3 T s Tt*ff*T : 1.7643 (4 ^“t S'K's >r , lf»i<p 3t?l?r 4fi> <4*ltE*T «il^'Q ^“t C»^l 3.24 4 

«i*il^'Q W*I3 ^R^lTt 0 W ^R^lTt 2 ,2.78346 i£) «H^e ?R«lTt 2 

<4^1 Wfa^R^lTt 3 I <4*ltE*T ®Ml^G Wfa ^R^lTt »14CbHI C#T 4 'W'^'WRfW 
^R^Ut 2 <3 3 ^ ^T.^ff.^ ^.c*il 6 I 3c'sj<pfi> ^1^*1 «i»il^’Q 'oiwp ^R^UT ^.cs 4 '°il^'Q 

6 I 

.-. 1.7643=1.7643000000 , 3.24 = 3.2424242424 s 2.78346=2.7834634634 
fttfa ^ 5 ' mfS | 4»1Vfr 1.7643000000, 3.2424249424, 2.7834634634 

■sjg^j ; ppiRrt 7pj*\ h*ifij(L<T» <?m w Tftfw ^imh 3?t 

3«j|wr3l*j trju^t^t ^p|(,fj zK.'sj^fb >Hf»K/Pfl >rlf»j<p 3CSET «i»il^'Q ^R*Ut I 

«n?r fifties ywj4>fD TfifsRs ‘>\( m «Hi^'e ^R*ut ^ ih ^^ sn^jw^RW 

^l»jh <P$I «ll^'G «r«P*]c®ll ^J<I3jfl <P« I «l'll^'e 3^ WPlC^I '°I'«P ^ ‘PCS ' s ll^'Q 

cswar^iiri 


4l®f s 

3.467, 2.01243^7.5256 'mfSiw *1®^ ^ i 


'°il^'Q •T , ll»ics > *i RcsM apse's ^c®i «iI^'q | 'Hf»j < p’Jc o ik < p ^“l '»il^'Q iHfaio^p spat's ^.cs I 

*flBT®lsr ?#*! i-lftcTO Rwl’t apse's ^ i 7#st irjf»i<p 'Q TlfWjwlii TOO 

RwiW < psc'o ^ 'i*ifWjc®iic < p ^r*Rt dcNsj^pfU ^*il»jc<pfi «iii^'Q w*i?r ^rw 

^ 7#sr ppifw l^jsr 3ca?r ^rw s «ihjihj ^•ni^'s wi?r ^r*ij1?t 

TOO »14CI>HI CT ^R^UT <7T ^R«U1?r ^IH I ^1?T ^1^ Wt<f ^R*Ut ^ ^ttf^RIW 31$ ? T.' 5 Tf.^ <4?T 

^ >rtf5n-w c*u$ '=n «wi?r at?nw% ^ ^nw emi r 

Rc?jl 4 1 ' 5 T^T I (M'olcs 2ff® C<jl’ 9 1<J» Q n Rc?iM<p q i ^.cs 

•It I 3^® (TlTW^Tta^T < Pf5C^> 5,c°l c | r*lc'© ^.cs CT ^ 1^*1 i*lt»i<p’J[c®il WN ^T fawM W1 

*RfB w?r cm fount*! ^iw ot ^r*ui^ «it^, ^t m <xm*\ ^r 

%nmpi?t wm >i^ifM '=rc®^ ctw to %?mt 3^® c*in<w 
Rc?jI’I<p*i Mtont <ilw I Pic^ c«iH<p»i ^T Rc«W<P3 I 




TO : (*F) TRJlJlsf ^T R«I’1<P«T0 'Srt^J ^ I <4$ C<jM<P®l ^T R«jM<pc®i 

to mfSwni* TOm 

^tsjk ^ 'srt^j ?rc*iit?r *r.?ff.t[ ^ ^tsjk ^?ij^ 'srt^j 

^ I 7#sr <?ltW 'SMIL'S Wt?T W ^TCSlJf ^ ?f%r 'iflft* 

1^3?r 'w Ti^ut 'q 'quiu 'sft^j 'shi^ 'w tot wsf c*r ^?ot c*r 

(*D ^tfw to?w ^sjjw ^ 'sjjwfrt to^r <?nw tow <3? r 

<p?il?i ^T Rcfji’1<j» c nc < p 'SfRra “HIncs 1 v t9^'£ , i SCSI'S MW ^T RcjiI’ 1 <^1 I 'scs ifl ’i^I^c's 

(TltTO to*t C^T sfl’tW I 


®Hl*sW *8 1 3 • 89, 2-178 'Q 5- 89798 C* 1W W I 

^ ^lft<P’Jc«il!q vs i r il^'Q W'fa W ^??JTT ^ 2 W^WljfW ^TCslJf ^ 2, 

2 « 3 ifRr^r.Tff.^ 6 I £Mc»i feilt T*lf»m<p WT I 

3.89 = 3-89898989 

2-178 = 2.17878787 

5-89798 = 5.89798798 

11-97576574 18 + 8 + 7 + 2 = 25 , 4W 2 TO^5?r 2 I 

+ 2 25 ^ 2 MW *OIMIl 

11-97576576 

tor CT1W 1 1 • 97576576 ^t 1 1 ■ 97576 


■JIS^T : CTNWT 576576 1 576 ®il^Q ^t toc®! ^lc^?i c<plc^l 'lQ<!'©*i ^ •it I 


: M'blw 2 C« dUfoWl ^HMI« ®rHJ 4 


3.89 = 3 -89898989 | 89 

2.178 = 2.17878787 1 87 

5-89798 = 5 -89798798 | 79 

11.97576576 i55 

C“W *BT ^'Q *l<r® vs il^'e v =H l cr1c < p -q|\»lc*il I «i'Bs , *lt«ilw 

«ro?r c?r*tt m ^mrnr <ks c^tstit $,c*jc5, i <4*1*13 mw <p*ii i c*r*n*r vsic^ t^i ^ 1 -jj 

^^(Trtwcro^tm 2 r^tWMi*ut«Mi *rnsr 

'oi'wpfD «n* c^'io’dpi^p «r«pfi> 43 ^ i 



^Wifl 8-9478, 2-346 « 4-7i CTWTOl 


WfR : 

TOWTI 



3 'sro^?r 3 « 2 iiur»r.^r.*t 6 


8-9478 = 8-947847847 

2-346 2-346000000 

4-7i = 4-717i71717 

16-011019564 
+ 1 

16-011019565 


[8 + 0 + 1 + 1 = 10 , 1 

1 1 io i ctw 

WSI ] 


«1*IW 16 01 1019565 

l 2-097 « 5-12768 *1 1-345, 0-31576 « 8-05678 


8-243 CW& 5-24673 

2 2 « 3 6 

I ^Ut t 25,f^c+ <p« RwiM Wt '55 s Tf I 


8-243 = 8-24343434 

5-24673 = 5-24673673 

2-99669761 

-1 

2-99669760 
RuiM«W 2-99669760 I 


[3 C^ 5 6 1 

* CTI ] 


W : frqr ^ Pfflpr R « ll»M TOUT RtilllW TOUT fffl ? W > 1^1 l*M 

^5 1 Rc«W ‘MW I 

<3<£<U : »mlc*W ^5 C^ 5 1 R«l*t <Ml ^T^sT^IMId ef'IJ fact? «llwl R«|R'0 '®Ic< 5 ^FTf: 

8-243 = 8-24343434 | 34 

5-24673 =5-24673673|67 

2-99669760|67 
R«M<W 2 • 99669760 1 67 

24-45645 Ctt* 16-437 tetWI 

^ T : 

24-45645 = 24-45645 

16-437 =16-43743 

8-01902 [6 CW& 7 RUIM <MW Altfo 1 

-l Rc^o i ] 


8.0190i 


8-01901 






: 

24-45645 = 24 • 45645 | 64 

16-437 =16-43743|74 

8 ■ 0190i | 90 

: 

fiwM to : 

i I 13-12784 rtw 10-418 *i 23-0394 <^9-12645 


ifiHv w *fr mw w 

<^(,*1$. ' 8 ll^'0 ^R»tC^ I *1*11*1 1*1 f*M* 'Q 

4 ASIC's *(.<; l '©cs C’pwi '»Ibtj 'Q 


fS W ^ Wffo 


4-3 C* 5-7 
43-4 39 13 


mm-- 4-3 = - 


5-7 = 


9 9 3 

57-5 = 52 
9 " 9 


.-. 4.3 x 5-7 = — x — = — = 25-037 
3 9 27 

25-037 

ibl 0-28 42-i8 

28-2 26 13 


^WT: 0-28 = - 


42-18 = 


90 90 45 

4218-42 4176 464 


99 


99 11 


TJBSH 0-28x42-i8 = — x — = -^^ = 12-185 

45 11 495 

12-185 

^W^ol 2-5x4-35x1-234= W ? 

25 5 

mm-- 2-5 = — = - 
10 2 








4-35 = 


435-43 392 


1-234 = 


90 

1234-12 

990 


90 
1222 
" 990 


611 

495 

196x611 


. , , i -ai 5 392 611 

2-5x4-35x1-234= — x x = 

2 90 495 8910 


119756 

8910 


13.440628... 


•pvr 13 • 44062 (am) 


: 

ii 1-13 c* 2-6 TOftpfwi *i 0-2xl-i2x0-08i= w ? 


I 7-32 C* 0-27 
732-7 725 


: 7-32=- 


0-27 = 


99 

27-2 
90 
725 


7 - 32 . 0 • 27 nn • i o gg ^ ^ 


99 


99 

25__5_ 
90 ~~ 18 

_5__ 725 
18 


18 290 


11 


= 26.36 


26-36 


2-2718 C* 1-912 

22718-2 22716 


2-2718 = 
l-9i2 = 


9999 9999 

1912-19 1893 


990 


990 


.-.2-2718 1-912 = 


22716 1893 22716 990 120 


9999 990 9999 1893 101 

i-i88i 

$TO?r e U'8l 9-45 2-863 rar^m^ri 


= 1-1881 


: 9-45 2-863 = 


MfWfsf 3-3 


945 2863-28 945 990 


100 


990 


100 2835 


189x99 33 

2x2835 " 10 ” 


4l®f : 

i i 0-6 C5P 0-9 * i 0 • 732 0 • 027 i 







'T'liw «llc^, JjIciS 1*1 ft*? 'tolC'lfl «IC'eq s Jl C*R C'IS., 'SfRR <*R* Rf «W RtRRR 

? l%ra!W'5rrw^ ) CW, 5-134248513942307 <*Rsfi> 

'°i^1*j i r , lf»l<P RS?lJT I 2 <4?T (4<pfD «-!&* I 'flRR, 2 <4 ^**1 C^R <pEi I 

1 2 | 1-4142135 

J 

24 100 

96 

281 I 400 
281 

2824 11900 
11296 

28282 I 60400 
56564 
282841 383600 
282841 

2828423 I 10075900 
8485269 

28284265 159063100 

141421325 
17641775 

Jiifofll «l1«<Ph &»1C S 1'Q C*lR *Tf I 

V2 = 1-4142135 (4<pfD RS?lJT I 

Plftfc RfeRtR "STT 5 ? 

RtR Gale'll RtR C^R Wf ‘iRlC^PlC'il *I*J® 'sil-'ljj 

Rt«T <RR RRt 4^'^tt *RT I 

CW, 5-4325893 R*tftRfi>R “'SIR R*lf^R* RjR RtR” RCR 5-4325, ft* 5-4325893.... 

■flfJl^nJn ‘“SIR flft* t(H *rtf W R£R 5-4326 I 4RTW *|H W <4^“^ 

irlf»i<P i(H ,y l*f® 'od^ijj RtR” (flR^RT 5-43 I i-lftcTO'Q isj®lc<i 'od^ijj Rt«T <RR s>fil RtR I 

R8RT : W iflfw RtR <RR Wtfs RRt RCR, W RRfw RfR CR RR RSRJT RR*tR GR 

^wDtflpnt ft*tw ^.cs Riar i ^hr r^s r*i1»i<p hm h^® 'rir»j »jh crr ww ^*ii ^.cs, <4r v R<i'5) 

5, 6, 7, 8 RT 9 RR, '»c<i C“lR rJHIwi R??&1R RW 1 GRM < p?ic'o ^.cs I ft* Rft 1 , 2 , 3 RT 4 RR, «w 
C*|R t(]Hiwi RSRlt CRRR%T C'SiM RRstR, -^frf Rtfe RtR” t£Rl “ irlf»|<p RtR *«FB 'RfRjJ 

RtR” (<RS$ | W R*tfsR* RfR R*fe CRR ^ RRf RCR, *IR iflR CSGRQ 1 RtR CRpf 1“lf»l<P 

^DT <?$(& I 


W$\-OV, *tf*fto-V5J-bo'5r 



?jfe^ 

$*fte3*U8l 13 Iflfil* -HJH 

’WT: 3 ) 13 (3-605551 

9 

66 400 
396 

7205 I 40000 
36025 

72105 I 3697500 
3605525 

7211101 9197500 

7211101 

1986399 

3-605551 

%»T "SIH 3-606 

I 4-4623845 1,2, 3, 4 « 5 ^IMC^^TI 

^JWT: 4-4623845 ?IM 4 • 4 , 

«il^^ 'SJH 4-51 
igjl >r , |f»i<p '^U*T "JIH 4-46, 

^«lf»i<P ijpr 'oil^ijj 'sjH 4-46 I 

%rf n-|f»i<p "SIH 4-462 , 

^J»r ■>i^« '°il' , ijj *)H 4 ■ 462 I 
blfJ ’ y l4® "SIH 4 • 4623 , 

m i"ll»i<p i(M 'SJH 4 • 4624 I 

toflRl* <(M 4-46238 , 

■^ItF i“lf»i<p ’i^e «il^^ 'STR 4-46238 I 

: 29 fM?T^ i*lf»i < p 1?J*T *1^ 'SIK i*l fw ^pT ®I*I® 'oil^ijj 'SJH C®Pf I 






i I 
*1 


vs I 

8 I 

<t I 
«l 

^ I 
l r I 


sranwCT, op) Vs od V7 oo Vio 

OP) 0.31 4^0.12 

OD -L y[2 vSIfT'SIWT 
V 2 


(^) gon*i"^ c*r, c<iw>ic*ii Rwiv» v5^f& Rwiv» ^?ur i 

OD SOfl*! W OT, 1 3^ «ft* C®Ft^ ’[*I<p b i 8 faflJ) W R'ol'Bfj I 


vsr^THf^^jT^a^^ : op) ^ OD ^ OD 3| 00 3^- 

^Wt^SfQtfgpPOm : OP) 0-2 OD 0-35 OD 0*13 003-78 («) 6-2309 

*PfT 1*lft<P 'SJfWf SJ^ff W : 

OO 2-3, 5-235 OD 7-26,4-237 OD 5-7, 8-34,6-245 00 12-32, 2-19, 4-3256 
CTW^?T : OP) 0-45 + 0-134 OD 2-05 + 8-04 + 7-018 (*t) 0-006 + 0-92 + 0-0i34 


Rcijl’1 ^ST : 


OP) 3-4-2-13 OD 5-i2-3-45 (*l) 8-49-5-356 00 19-345-13-2349 
bl »pMW: 00 0-3x0-6 OD 2-4x0-8i (0)0-62x0-3 00 42-i8x0-28 

bo I OP) 0-3+0 6 00 0-35+1-7 0D 2-37 + 0-45 OO M85 + 0-24 

bb i f^fsrw (f^»r >rif»i<p itf*T a^g) 1^13^ ^f*T o<r® «ih^ "srH - c®nr : 

OP) 12 («D 0-25 OD 1-34 00 5-1302 


i*l (^FOT C^st^T '3T??lTt^ a Tf CST^T : 

OP) 0-4 OD V9 (*D VII OO# («) #(¥)#] 

3 V7 V48 


ivs I <PS : 


2 

00 J OO 5-639 
7 


OP) (0-3x0-83)+ (0-5x0-i)+ 0-35 + 0-08 
OD [(6.27 x 0.5) + {(0.5 x 0.75) x 8.36}] + {(0.25x0.1)x(0.75x21.3)x0.5} 
i8l ^5 « 4 $fi) 4I« ^WlJT I 

(^OrfD « C4HfD «iyin TO I 

Vs 's 4 vjjcis 'src*rr ^FD to 1 

soihtoot, Vs 



ft€l?rwi?r 

C^'Q'^?f 5 T 

(Sets and Functions) 

OTIj -WfD ^MWST *| s v lRlfi>'© C 5 !^, 7 R*tTl^' C 5 !^ ^sjlft I 

^ll^illH toW (Ptifof Wtm I SftfH W& (iV88-ikiV) Tjz^r <pj^ 

*fl3*tr 2t^ft»r <pw “ilcta 'oiic*il'» , i *iRG <pw*i i ^WJtw CTtB?r ^W 4 1i <^< 53 , 1*5 <pw ’liRF»<p <il^ 'Q 
Rww *tkjc»i >i»i>iji mm *i**ic^ wtr <wqut^wi 

^*rrm c*twf*p^fat - 

> cW5 'Q *||*HI <jNTt <pw d'©k < ps •'ll 5,1 c<jj d4>M apse's ’ilfics I 

> ct& swcn *Nfc %fw i 

> '0|^1»| ^jNjT apse's -y llfiG<i ‘W?. 'Q '°i^1»i c*icwi ■ > il4 < Pi Pwj^M <pac'» ’il^w I 

> c-'icwi 'Q C^T^JNJt iWl4ll>l$. < p^c'o i 1l«w I 

> “ll^ cWi> ^TKn apse's v llfl&s 'S fo'i *ii»uRI"|45 c*ic5si “ll^ cW5 apse's ’ilsw I 

> tfJJWrlVb « ^1#% ’TOI 

> « wMf&ww ^twj ct& ai^im w sraw ^aw ^ l^wr « 

<pw Rl^jj *i»i*iil ■'wtoh < p*ic'© v llfic<i I 

> wr « Wffi^lNTf <pac'® « 5 1^T <m'» *n?IW I 

> c®Tw ? T'e w®?’#t^jw ? ww’tmwi 

> *\*hwa « c?ra? <mw> ’tmw i 

> <fk*k»ifi «i«q>'i apse's ■’ilfiw l 

(Set) 

<Tt^ fi>®f «f’1t.'Ofl ^-^eslRj's I W*FT, ^T9IT, 'Q ’tf'fto tWW 

fell* *t$w^w?r c 5 ^ i srskr ^ptf& Rwivs ■qMlfa c 5 ^, pt? ^ srtf^ i 

cW5c<p '^Tt*cr^*r® pilfer ”44*11®^ 4^ ^.Ic'osi «i ,! PS A,B,C, X,Y,Z 4141 4!i^H toI ^8“ I 

W8*T, 2, 4, 6 TOW R>*if!>s OTi; A = {2, 4, 6} 

CTOB8 StWFP 8$ m*\iw CTlfe ?T frm* ( element ) ^IT ^?T I OPPT, B = {a, b} ^PT, 5 <?K$fT 
S’llHH a «iw ’e' . 

.'. a e 5 4^. ’t^T ^JS a, B ^ 'nim ( a belongs to B ) 
bsB ‘W?. *fi5T b,B *f$ 'nim ( b belongs to E) 
fcrasr B c tswrc^i 

.'. ci. B c, B 4?T •W (c does not belong to B) . 



CRfc iMHC-H {Method of describing Sets) : 

(TftWF srm W w\ m : (i) *H% {Roster Method RT 

Tabular Method ) W (^) CTT> sl&R V I^R) ( Set Builder Method ) 


(i) VSlPl^l : 4 W frlRR »Jp|flWto|C4 $t*Pf TO ftffa { } (CRT TO 

vs il<i^ <paI ^?T ^*fRR R»*)l’ <u<5^.l-fj <pw 5->1hh^c«ilc < p ^RRT Wt ^?T I 

CTO A = {a, b} , B = {2, 4, 6} , C={fTO f^TT, 1 $5l} ^5#f I 

(^) <pil} * 1 &R : 4 ’P^affa CREBsT tHRR -> 3 pi^'olw iTO*t RT TO' ^RR f^lTO?T WRJ 

RtW I CTO : A = {x:x ^5tfw telw R*?lTf}, B = {x: x RRR CS J% sm 

%WR 


4TO, ':' TO CRR’ RT TOW ‘CRR’ ( suchthat ) ^Hin CTO£ 4 CRt5<T $TOR 

Pi4l«cH«i WRTR^Rt iRRR {Rule) CRGRT silc<P, 4 WRT ^ ’i r ^R>c < p Rule Method 'Q RRT RR I 


®Wil A = {7,14,21,28} C*lUn»W Pfl? *1&R I 

RTOR: ^ CR^^TORR^; 7,14,21,28 

TOCR, dC'aj^fD tBRRR 7 TO fo®l«?j , TO<5, 7 ^ 9jfi>a<p <4RS, 28 4RR^R?n 
.-. A = {x-.x,l 4R x < 28} . 


B = {x-.x , 28 «fl?r * u^*mO wUITJw Wto srm rrt i 
RTOR : 4«ITCR, 28 = 1x28 
= 2x14 


= 4x7 


fa%CR^ B = {1,2, 4, 7, 14, 28} 


fcRlTOf'Sl C = {* : x <3ffRS?lTT TO* x 2 < 18 } crUITJw ^iPi^l TOR I 

mm : TOTO ffTOR^ 1 , 2 , 3 , 4, 5 

TOCR, x = \ TO, x 2 =\ 2 =1 


x = 2 TO x 2 =2 2 =4 


x = 3 TO, x 2 =3 2 =9 
x = 4 TO, x 2 =4 2 =16 
x = 5 TO, x 2 =5 2 =25; RT 18 4R CTOR^ 
.-. R^RRftR 5RTOWJ mm 1, 2, 3, 4 

.-. C = {1,2,3,4}. 



: i I C = {-9,-6, -3, 3, 6, 9} 

^ I Q = {y : y y 3 < 27} c*u5fi>c<P 's|Pi<p 1 v l ,n, qR»c v 8 3^t*f ^R I 

7 I%srC 3 fl> (Finite Set) : WClR $3PiR 3 R?UT 5 t 6 Rf ^?T f^R 4 ! Wf RR, *1^1*1 CTTjRt 5 ! I OT*T, 

D = {x,y,z},E={ 3,6,9 60}, F = {*:* ^?UT <*Rl 30 <*<70} 

l D 3fi> E 20fi> S^RM <£Ri F 9fi> S’ihh 'oilw, I 

C 3 ^ (Infinite Set) : C*T clicks T&’tRR 3 R?UT 5 t e t 7 ff tMR*f Wf RR •TT, «i^1»i CTt> ROT I 
otsh, a = {x-.x f^cerivb wslm ^^tjt}, ^ifw 3 t??ijr <rft n = {i, 2, 3, 4 } , ■fMrm <7$ 

Z = { -3, -2, -1,0, 1,2, 3 }, R *?UR C 3 ^ Q = {— : P 'Q q ff ^?0t $*0} , 

<1 

RTCSRRS^IlR OTTj R R'sjlPt OTT* I 

$iK<H 8 1 otRI'g ot, 3 rr -?)|v»iR<p ttc?itr c^fB' 4<pfI5 ^tsr ott* i 

RRtRK : ^lR<* 3 T?*jjR <7$ N = { 1, 2, 3, 4, 5, 6, 7, 8 } 

N CTTj Rcb(|v» ■ql«lR<p <7fl> = {1, 3, 5, 7 } 

CBflvsp « »» ” « « B = { 2, 4, 6, 8, } 

3 4R <7$ C = {3, 6, 9, 12 } $5#n 

<4«rtOT, jv <ot& otot* ^ a, b, c <7fa7$z ^imn 3 R?ut w w I^rr ^rt m r i wr 

y4, B , C ' 5 i^ 5 r ctB’ i 
.’. iV m<pn> miJ i 

(rjf&^Tt <^17^ -yT^ST y3 ^p^ST : 

il {3,5,7} *1 {1, 2, 2 2 2 10 } o I {3,3 2 ,3 3 } 8 1 {*:* ^ * < 4} 

<t I \ — •p'Qq ’ifjH?! ^«.c»HPi<p 3RI q > 1} 'bl {y:;yeJV 3RI y 2 < 100 < y 3 } . 

[g 

otIj (Empty Set) : OT c^lc^l ^RtR*T OTTj <ic°i I c*i5m» <j) RRT 3Rt*f 

RRTRR I OT*H : fa'ieri E^lcifl-sj OTTj, {* e N : 10 < x < 1 1}, {xeN :x c>HPi<p 3 R*lTf 

23 < a: <29} ^SllPri 

C'O'il&tn ( Venn-Diagram) : ^f»T C®»T (ib^s8- ib-V's) f&Oflfl 3 fRK 5 U CTT; 3^t*f ft1% 2R^T <pw»i I 

RR)jj l&vfl CRSR '»llfl'Sl < Pl?l , ^'Ol < Pl^ 

C^3f 0)'5«tl < p|fi c*Pta <pjiI I ®r r i c'ocifi c'O'i f&vfl 'ilc^ v lRif& v s | 





stfefts ^ 

CS^IC^lB {Subset) : A = {a,b} <4^fi><7T&l A (Ptifol <$& {a,b}, {a}, {b} ^ 

<P*ll *Jl?l I 'SfRfa, calc'll ^IW 5 ? *ff PlW 0 »|i*| <P5)| q|$| I 

<4*rn?T, flftw {a, b), {a}, {&}, 0 sfaSR# A C>ld?4 fc'lMfc I 

<?$ prc* wuprt c*fl> *6 st tot tot, «flCT?r dcwlS £ <^5 <t tot ^ i 

S’ic-'iciJfi f^5> c I ^ B <?fi> A TO S'ic^ib TO ^>c<; B c: A C®T^Tf TO I B, A TO 'Sdc^'C B is 
a subset of A. S’icsifi 5 v lc-»i'5»lc*ita TOIT {a, b) PIT; A TO TOR 1 
.'. dc'oj^pfD PIT; Picers 5 v lc j i'5 l 

®rfti?r, mwi wi <?ft <? m 0 eft tot tot i 

:. 0 mwimi OTB?r^rti 

P = { 1,2,3} TOlg = {2,3}, R = {1, 3} ^PT0 TO^i? dW>JW P TO^fpfc 

TOJtt gcP TO^-RcP. 
zl^'o \5 , ic»il5 (Proper Subset) : 

B <jft A TO TO TOl A TO 'ore'® TOfi> S’iHh B c^c'C *Tf 'ol^w B A TO d^'s Sd^o 
TOT to B a A CTOT TO I PTTO, A = {3, 4, 5, 6} TOS, B = {3, 5} 1 3^ PlTT I d ,! JTW, 5 
®*tRPT A (.' / ic'C fafRKi ^5?rR B, A c*icm TOsffr 'Bd&w I CTt5?T 4 O^TOT 6) B wciJ 
^Itl 

.\ B, A TO TOsfiT d^© Sdc^Tj I Sulked Q TO?,/? dc'sj&s* P TO d^» vSdc^uJ I 
frftTO'Ul P = {x,y,z) TO iSdW'G^Wl m TO? ®*lMtyl«|| Pfc* SSfS iSdtdG <m$ TO I 
: CTWItTO, P={x,y,z} 

P TO {x,y,z}, {*,;>}, {x,z}, {y,z}, {*}, {>>}, {z}, 0 . 

P TO $fS 5tw»p {*,>>}, {x,z}, {y, zj , {x}, {y}, {z}. 

*H'©I (Equivalent Sets) : 

^PT, <?ft $fl>W ^ ^ 1 : A = ( 3 > 5,7} TO? B = {5, 3, 7} 

7RH PIT; ^ A = B TOt PRT TOI W A = B "#f TO? (WT #^cS ^ 
5c^4TOI 

®TRm, A = {3, 5, 7} , B = {5,3, 3, 7} <4*R C = {7, 7, 3, 5, 5} *PT A,B « C <?$ ^W®t 

^im i a = b = c . 

®R%, (WN-iyfWM 3Rwrtpr^r c^r^imR <wt*i crtm d9<i^ to^tt i 



(Difference of Set) : TOT 3ft, A = {1, 2, 3, 4, 5} ^ 5 = {3,5} I CTOP 

eft b ~m fror C3 w5f& ^?r {1,2,4} <m> c*nt ^ a\b it > 1-5 = 

{1,2, 3, 4, 5} -{3, 5} = {1,2, 4} 

^Wlk, CS’lC'il C 7 !^ «l»ij C 7 !^ Rg^I C*T C 7 !^ ’IIS'® ^ '©Ig < P C 7 !^ <5G°1 I 

fe I P = {jc:jc,12 43K Q = {x.x,3 43 43*, *<12} TOT P-0 

ftftt13\ 

P = {*:*, 12 

4*llFT, 12 <4?T*I e t%FF 7 ^ 1,2,3,4,6,12 

■■• P = 0,2, 3, 4, 6, 12} 

1t3t3, Q = {x:x, 3 43 43K x < 12} 

«JWtPT, 12 ^ 3 3,6,9,12 

■■• Q = { 3,6,9,12} 


■■• P-Q = 0,2,3,4,6,12} - {3,6,9,12} = {1,2,4} 
pfl> : {1, 2, 4} 

7 itf^4 5 ' C 7 !!* (Universal Set) : 


iftft 7 T 3 F®T (7$ 43ft C 7 ^ ^(.ft I CW : >1 = {jc, >>} (Tlfcfij 5 = {jc, y, z) 43 
S’iGWE I B g^Gg^p A c-'icils 7 TOfW >*ilR<p C 7 !!* sg®i I 

^5?rk imuit iftft w eft 1ft 4*ft CTrt?r &\eft to lr 43 


^3\3^ u itit sm*r tot toi A<m fitots ifti eft gpm tot ^ mr i 

CTTO : 7 ffi®T C5f1^ ^MR<P 7 R?U1?r C 7 ^ C = {2,4, 6 } TO*. 7 ^ 5 ®T •ql'®lR<p 7 k 4 tTt?T C 7 !^ 

N = {1, 2 , 3 , 4 } 3,c°i , C g^gwi oleic's* 7 Tlf<N s ' C 7 !!* 3 ,g<5 N . 


C 7 !^ (Complement of a Set) : 

U 7 flf<fa C 7 !!* TOl A c^fD U TO ^’’IgWE I A g^gw sR'4 > '» TO 55 ! 

A (^TtBiT^G^TOTI A TO<3TO<7to A c 3\ A' m\ 

TOWTOtTOI *l|flfo4*blM A c =U\ A. 

»<G»1 ^15), P 'O Q C 7 !!* TO^ Q G-'IGW G<M<) P G^IGUfl 

to, p 43aftFus q to^ct&tottotoicsntto q c =p\q. 




U= {1,2, 3, 4, 5, 6, 7}, A = {2, 4, 6, 7} 4^5 = {1,3,5} A c * B c towi 
= C/\^4 = {1,2, 3, 4, 5, 6, 7} \ {2, 4, 6, 7} = {1, 3, 5} 
rnitf = U\B={ 1,2, 3, 4, 5, 6, 7} \ {1,3,5} = {2, 4, 6, 7} 
to?T<7lB ={1,3,5} ^ 5 C = {2, 4, 6, 7} 

»wiM C^TB (Union of Sets) : 

^ to ^5tw?r wmt <? iB m *?n ^ ^ « 5 
<?TBl A v B (to?TTO» AuB W! mi*f5tm A TOH B ^ 

Union B I OTB ■‘'Hide's AuB = {x\xtA WRt xe5}, 

C = {3, 4, 5} <^£> = {4,6,8} ^PT, CuDf^WI 
: (WTtfTO, C = {3, 4, 5} ^ £> = {4, 6, 8} 

.-. CuD= {3, 4, 5} u {4, 6, 8} = {3, 4, 5, 6, 8} 

C5FT C 5 # ( Intersection of Sets): 

'©c'slF<p c^icBs 3 TT*flff*t MRR Pica ’IIS'© c*iBc<p '©Icifi wiS <K®1 1 ^c»i <plfl, A 'Q 5 
OTB I ^4 'Q 5 ^ C'*it>c<p Ar\B ^1?It SfisPT <p<q| *l®t A B A intersection 

B I OTB ■H'^ql^c'o AnB = {x:xe A mi x eB}. 


A 



A nBnC 


BtW b | P = {xeN:2<x<6} miQ = {xeN:x cm^^ll mi x < 8} 

PnQ to^sri 

: OT8HTTO, P = {x E N : 2 < x < 6}= {3, 4, 5, 6} 

<SW. Q = {xeN:x CBflW 3 ^ ^ x < 8} = {2, 4, 6, 8} 

•■■ Png = {3,4,5,6}n{2,4,6,8} = {4,6} 
to?r {4, 6} 

Fit'll C^fB (Disjoint Sets): 

■j^fB c*icB«i »?T *llw '©w OTB tj^fB v ta'~ y ls Pic-^i OTB I »(t»i <pF, A 'Q 

B OTB l Ar\B =§ A 'Q B Pic-vt C^fB I 

1/ = {1, 3, 5, 7, 9, 1 1} , ZT = {1, 5, 9} = {3, 7, 1 1} m^uf mi FnF towi 



PnQ 



CuZ) 


<pSjl-o8, 5 tf*^5-ts'5T-io'5T 








“ll^ C*1iS (Power Sets): 

A = {m,n } pfl?| AFtiS* {m,n},{m},{n}, $ ; (ifllFT CTl» 

{m, «} , {m} , {«} , 0 A c*icwi *1%' CRIj ^*It ^5T I A CTCBfT 1< t% P(A) sHM to I ^ I 

*jrok c<plc*il c'icwi *itoi S’lcWS ^idl ’IlSvo &>i5m» ^ c^icm "if® <i°il i 

io I A=§,B = {a},C = {a,b} l^rf&C^f&l 
4*ltR, P(A) = {<))} 

.-. A iMMHTODT- 1 = 2° 

*m, P(B) = {{*},<)>} 

.’. B c»ic,wi (SHIHM R??lTf 1 iflW. tflil *1% c^icw i^RR ' 5 R<Tf =2 = 2* 

^P(C) = {{a, 6}, {a}, {£},<)>} 

.’. C c*icwi ^tRR R??lTf 2 iflRT "ll^ c^icufi ^IRR R??JJT = 4 = 2 3 
c<plc*il wcwi $' 9 IRR R??IJt n ^c*i, ^ c*icwi *1% c^icUs 'BiRR RSJffl 2" I 

^HF : G = {1, 2, 3} ^R,P(G) ‘iPRC'WQ CT, P(G) ^^IRR^UT 2 3 1 

(Ordered pair) : 

cst% «itPRT ^pRt mJHiii aw t 'aiPi^hi ^rta^ spr « flfhr tot i <R*tf «i^im 
'sic^c<p Hc»h, ^ pRf) cert^r <mm\ PiRS ^c?r cutout csfi^t s»»ic»fivp i 

^5?TR, ifl^cerl'pl 'S’lMCTO "SIC*!! C<p|*jfi5 3?R ^Tt?T C^HfiJ R'filiJ TOUlc^ ^ll < PC<5, Pif^<5 <KS 

(&m ^Hc<p ^^C’erlv^ <pil ~$$t I 

#T CTtCTt #TOrlO|pi1 SWT fc*IRR *R X *R y *JT, TO 4 VJ^I^IU (x, y) 

TO 1 s^oerlv? (x, y ) 'S (a, b ) R^R^f (x, y) = (a, b ) TO x = a y = b ^ST I 

•Wii I (2x + >>,3) = (6 , jc — >^) TO, (*,}>) 

R^lRR : OTQTlT^t^ (2x + y, 3) = (6, x- y) 

^»<c«rlc^ •1's»ic's, 2x +y = 6 (i) 

x-y = 3 (ii) 

(i) « (ii) (RWTO ’fit, 3 jc = 9 Rt jc = 3 
Rfwr (1) 4 x «fl?T *IH 4PlM ’fit, 6 + y = 6 ^ _y = 0 
■■■ (x,y)=(3, 0). 








(Cartesian Product) : 

^?r ^mt?r 1 %«cjm cwm?® rrt m ^ 4i$t<w <w?m?r *n®r 
*q«r <r ^ stm cwTim firm fsim i Insert cwm?® ?r «4?r rifr a = famr, ^ 

W3fllc°1 iflRT cWU B = {*11*1, »1^Bf} I 'OTTf?^[ ^l?T « ^ zk*rl (^IM, *11*1) , (^IM, ^l), 

(^IM, ^er; , (^l®i, *11*1) , (%, ^i) , (*?)»i, R^W) a>*jc«rl'^ '»il < plcfi Re's v llw r i I 


^ ^*IWtC5?J c^Gc^ C 5 l*IT'5?r 

AxB = {(^M, «ih) , (^IM, a$*t) , (^IM, ^«r) , (^l°i, *11*1) , (^l°i, ^i) , (^1®1, ^^er)} 
cWil I 

CTTj ’li»i ’f'^Fsos, AxB={(x,y)\xe A'S&H y eB) 

AxB (& 9 I®T'^?T A B . 

P = {1, 2, 3} , Q = {3, 4} (W R = PnQ ^pr, PxR <*RR RxQ fitful \ 
*WHH : OT8HTTO, P = {1, 2, 3} , Q = {3, 4} 

*WR = PnQ= {1, 2, 3} n {3, 4} = {3} 

■•• P*R= {1, 2, 3} x {3} = {(1, 3),(2, 3),(3, 3)} 

^Pxg= {3}x{3, 4} = {(3, 3),(3, 4)} 


'im s i i 


f ± + 2 -,\ 


2 3 


J 


\,u y - 


\ 


3 2 




(x, ;y) ^ I 


*1 ? = {1,2,3}, 2 = {3,4} 43Ri? = {x,);} ^Pr, (?ng)xi? ^ (PnQ)xQ I 


i©i ct w ^stfap ?m\ ~m 3ii 419 wi a% croi 23 «hPi$ qiw 

4w?r 

■WR : <R R^HT WS\ 311 «W 419 ^^wafTOl 23 *ITCT, <RRS?Ht^ 

23 311-23 = 288^ 419-23 = 396 ?lt*r!?R I 

»IW 23 288 «0?r «|ft%RR^r Pfl» ^ <*RR 396 «H?T Pfl» B 


«CTWT, 288 = 1x288 = 2x144 = 3x96 = 4x72 = 6x48 = 8x36 = 9x32 = 12x24 = 16x18 


.'. A = {24, 32, 36, 48, 72, 96, 144, 288} 

*<m, 396 = 1x396 = 2x198 = 3x132 = 4x99 = 6x66 = 9x44 = 11x36 = 12x33 = 18x22 


.'. B = {33, 36, 44, 66, 99, 1 32, 1 98, 396} 

.'. AnB = {24, 32, 36, 48, 72, 96, 144, 288} n {33, 36, 44, 66, 99, 132, 198, 396} = {36} 
Rtffa pfl» {36} 




^WfiSl U = {\, 2, 3, 4, 5, 6, 7, 8}, A = {1, 2, 6, 7} , B = {2, 3, 5, 6} C = {4,5,6,7} ^T, 
(T^Q <7T, (/) (. AuB)' = A'nB ' (h) (^n5)uC = (^uC)n(5uC) 

WR : (0 




AkjB 

1,2, 3, 5, 6, 7 

(A u B)’ 

4,8 

A’ 

3, 4, 5, 8 

B’ 

1,4, 7, 8 

A'nB' 

4,8 


(^u5y = ^n5 f 

WIR : (ii) 


CTT* 

$*im 

AnB 

2,6 

(AnB)vC 

2, 4, 5, 6, 7 

AkjC 

1,2, 4, 5, 6, 7 

SuC 

2, 3, 4, 5, 6, 7 

(i4uC)n(fiuC) 

2, 4, 5, 6, 7 


(AnB)vC = (AvC)n(BvC) 

iff i ioo 'sr' <#¥m 92 ^?n?r 80 w^r ^ 70 ^s?r 

R«(K< *lt?f <PWC^ I C'O'lBwifl »ltelc<U ^ ^5?l R<)«l C*P®T -9WC5., 

: wnfiSwi c^# 100 <?$ u «it*r 

b 'Q M fi?rf wr whImH; *t?ifi> cri5 Iw <iicmw 

P, Q, R, F ^Ifll <Pfll ^c°il I U 

««Nlci, S'oa " s 11 3 1 PWl^lcis c Q = B c\M , ^fliT ^T??lTf 70 
P= W!I^JTf = 88-70= 18 

R = W!I^JTf = 80-70 = 10 







pkjQkjr=bkjm, c<iw»ic»ii *ipt c^n*, ^n?r ^fpu = 

18 + 10 + 70 = 98 

f - ^5sfw?T c^wt Pw^lki'W pfl>, *n?r wu ? tc?bt = 100 -98 = 2 
.'. 2 «f*i Pl’H^t I 


il I*i cm cWG’jwlc^ 's|Pi < p| v |"«qfac'S 2J4H : 

(4) {x € N : x 2 > 9 W x 3 < 130} 

W) {x g Z : x 2 > 5 tfTO. x 3 < 36} 

(*D {x e N : x, 36 4* 4RR 6 4 S ^4} 

W {xe AT:* 3 >254^/ <264} 

*1 f^5?T *t^T 2t4K 4<T : 

(4) {3,5,7,9,11} W) {1,2, 3,4, 6, 9, 12, 18,36} 

(*D {4, 8, 12, 16, 20, 24, 28, 32, 36, 40} W {±4, ± 5, ± 6} 

vo I A = {2, 3, 4} , B = {1, 2, a) C = {2, a, b}^? T, : 

(4) 5\C («l) ^ufl (*l) AnC W ilu(5nC) («) ^n(5uQ 

81 U = {1, 2, 3, 4, 5, 6, 7} , ^ = {1,3,5}, 5 = {2, 4, 6} <^R C = {3, 4, 5, 6, 7} ^7T, 
C’PWI J 1'OJ'sl 4^ : 

(0 (A u B)' = A' nB' (ii) (BnC)' = B'kjC' 

(Hi) (A<jB)nC = (AnC)Kj(BnC) (iv) (^nfi)uC = (^uC)n(fluC) 

<t I g = {x, y} R = {m, n, £} P(Q) P(/?)f*r4?T 4?T I 

« I A = {a,b} , B = {a,b,c} ^ C = A<J B ^7T, <?FWQ CT, P(C) 2" , 

n C 

4 I (4) (x-1, >> + 2) =(>>-2, 2x + l) s.c 0 '!, x y ‘SET *jh I*i4« I 
(*1) (ax - cy, a 2 - c 2 ) = (0, ay - cx) 3.C 0 '!, (x, y) ' S TT S T fa4?J I 
(*D (6x - y, 13) = (1, 3x + 2 y) ^7T, (x, y) 

VI (4) P = {a}, Q = {b,c} ^T, PxQ «£W, QxP f^k^l 

(«l) A = {3,4, 5}, B = {4,5, 6} *WC = {x,y} *FT, (AnB)xC fifawi 
(*D P = {3, 5, 7} , 0 = {5,7} *WR = P\Q *FT, (P<jQ)xR f^f?T W I 



VDO 


b I A 'Q B ' J Plls > c»4 35 4^. 45 ^PT, A'uB 'Q Ar\B f^ffl I 

*ol CTWTAJhBlR^’WlJTW 346 ^ 556 ^T*t Wf ilfawtel 31 «MPl$ 4W?T CT& 


I <&m T C3% 30 TOT 20 W1 ^5T <4^ 15 C^tt 1** ^QT I ^ 

C*! 5 !^ *l^r^BT^5g 9 f ?m 10 } «pv®«r»i f*P¥# C*N$ *I^T ■ff ^5t C® 5 ! (&W1#I 


i ioo tot CTtPir «fom 65% f*N# m, 48% J Pm%^mr « iw®r ^ 

4^ 15% f*W% ^5?T Rqcfl 
(^) 'G v lttra 's^lj^Jc®ii c'oil&wi 2t^Pt*f ^ir I 


W « tefte *ipt *w«, «itnn *wijt fSrfir ^?r i 



«WT (Relation) 

«(l>ml Wtf*r, ^MIcicHs 1>W, 'olsc'ss 4^3. ■ y llR» i ®lc*i*i 3flW*Tf% I 4*rft»l 

ChCH«l ^TW «ItBf*rt% 4ra# I <4 ?i"i<£ OTf-WtW*fl% WT I OTi> 

®fW!5f PiJ^W : 


W 



mu = {(^nwr,i>m), oiifoGH, $*pnwi)} i 

^ A 'Q B Tj^f^ c*iW*ra <pIc^4 dxB 
R A ^.c's B c^icfai 4<^ <^1 "531 1 

4^, R CTt AxB R^AxB 



i'b I A = {3, 5} B = {2, 4} 

••• A x B = {3, 5} x {2, 4} = {(3, 2), (3, 4), (5, 2), (5, 4)} 

••• * = {(3, 2), (3, 4), (5, 2), (5, 4)} 

x>y R = {(3, 2), (5, 2), (5, 4)} 

x<y aw, R = {3, 4} 

A c-^lcO^ tS^RR x 'Q B t5’ s tRR y (x, y) e R ^?T, 'SM ^?T x R y 

<fl?T TO (x is related to y ) fcWT x , ^IRR y TO R 

51 I 

^tm, A ^.C's A clicks ti)-s*TTJ ' 5 R?T R(z. Ax A ^c®i, R A ^ ^RT ^Tf ^?T I 
RJ5SK A B CTdJa 1 ^IRR^m WQ TO# went «ttTO xe^ TOt TOf#^ yeB 
PlM (x, y) ‘ s tt N QTrt ' J TR, 4W?T ' 5 RRT I 

tom* i *\ I P = {2, 3, 4} , Q = {4, 6} ^ P « Q «W TO y = 2x TO# 

Rwito Prfa w l 

TOfR : OTSHtTO, p = { 2, 3, 4} >*RR £ = {4, 6} 

zl^l^ilw, R ~ {(x, y ) : x e P, yeQ W y = 2x} 

4TO, Pxg = {2, 3, 4}x {4, 6} = {(2, 4), (2, 6), (3, 4), (3, 6), (4, 4), (4, 6)} 

■’■ * = {(2, 4), (3, 6)> 

MfW {(2, 4), (3, 6)} 

iVl #r ^ = {1,2,3} , 5 = {0, 2, 4} « D «fl3T ^IRR^FH TO x = ^-l TO# 

^iiw, to ^Rr w i 

TOfR : OTSHtTO, # = {1, 2, 3} , B = {0, 2, 4} 
a^RTO, w £ = {(x, ;>) : x e 4 ;> e 5 ^ x = ^-l} 

4TO, AxB = {\, 2, 3} x {0,2,4} 

= {(1, 0), (1, 2), (1, 4), (2, 0), (2, 2), (2, 4), (3, 0), (3, 2), (3, 4)} 

■’. * = {(1,2),(3,4)} 


: #*? C = {2, 5, 6} , £> = {4, 5} C « Z> «fl?r TO 

x < y -TO# 'SCS '5RRT Pf^TI ^?T I 






*1f*R 


WFT (Function) : 

Pi cm A 'Q B era cm '=h^*i ra’p <pRl : 


rat<?R 



iiratR,ra*R y=x+ 2 ,^*R x = l 3.cra , y = 3 

X = 2 5.C=1, y = 4 
x = 3 ^R, y = 5 

x lira *iic*is ef'ij y m <irasfi > "sir ratGrat raira lira? x 'q y -<ira raw raH^ 

rara y = x + 2 rairar i ^FD tra^ x lira?, y <iraraistR crara x lira c^c^picii i^rra s f^‘ rafRra 

erm y lira lira'll ramr raR ratGrat raira, y w x lira *pk“H rarat rara i x lira ^Mrac*? raTraira*^® y, 
fix), g(x) , F(x) rairar sm*r rasrar rara i 

raR ra#, y = x 2 - 2x + 3 <iri> ^Fk*R i liratR, x lira era c«pic»ii lira^ ratRra ^rar y lira <i^fi> rainr 
raR ratorai ratera i <iratR, x lira?, y ^ra^ ura^, liratR x lira ratRra tsrara y <ira raR fra^ti^R i < pic«r5, 
x $.cw^^T*fR tra^ lira?, y raw ^rafR i 
®raWiii f(x) =x 2 -4x+3 raR, /(-l) PtfraraRi 
rarairaRiRorarratR, fix)=x 2 -4x+3 

:. fi-\)= (-l) 2 -4<-l) + 3 = l + 4 + 3 = 8 

®ratrara*t rao i rafra gix) = x 2 + ax 2 - 3x - 6 rara, ^®r a lira wr ratRra wrai gi-2) = o racra ? 
rarairaR:Rsrar^tR, gix)=x 3 +ax 2 - 3x-6 

:. g(-2) = (— 2) 3 + a(-2) 2 - 3(-2) - 6 
= — 8 + 4 o + 6 — 6 
=-8+4fl =4a-8 

gi-2) = 0 
4a - 8 = 0 

rar 4a = 8 
rat <3 = 2 

.■. <2 = 2 raR, gi~ 2) = o racra i 



(Domain) 'Q GTSf (Range) 
CTOff W^lti 

ca®rw^?n 


sr «w ctor ^ fWfer 


^ i4 CT& fflOT 5 CTd» R 4^ W R^AxB. R<4 4»WrtyrijPlM SWT 

/? 4*crow4^f^(3*iM4>i^ c^^ft r 4*01*1 r «u?r m»ii*mw 
cm r ^c?rafwcjra? r 

^ilW5 = {(2, 1), (2, 2), (3, 2), (4, 5)} TOlU* CTOW « C?T3? W I 
: CTWlT TO, 5 = {(2, 1), (2, 2), (3, 2), (4, 5)} 

.-. cms = { 2,3,4} <imanr 5 = 0,2, 5} 

^ = {0,1,2, 3} 4^ R = {(x,y):xeA,yeA y = x + 1} ?F(, R <& 

’i^I^cvo swpf w iwc®i^ r 'Q c?ra? r f3rf?r^sn 

mtm : (WTITTO, ,4 = {0,1, 2, 3} 4^ R = {(x,y):xeA,yeA <*P&y = x + 1} 

i? 4?r^s*t^C^*ttt; , y = x + 1 

4*f*T, 2f7$T^ (iRf ef'IJ y = x + 1 4^ '5Tt»T f*j4?T ^9 I 


X 

0 

l 

2 

3 

y 

l 

2 

3 

4 


4 £ A, TOft (3, 4) £ R 

••• * = {(0,1), (1,2), (2, 3)} 

cm * = {0, 1,2} 4^C?ra? R = {1, 2, 3} 

■TO : i I S' = {(-3, 8), (-2, 3), (-1, 0), (0, -1),(1, 0), (2, 3)} *m, S 4il CTOH 'Q CftS? Wfc 
45?n 

*1 S = {(x,y):i£M y-x = 1} , CTTO = {-3,-2, -1,0} I cm 5 « <30? S f¥?T 
^?T I 

<pK“lc*14 C®l*lB<f| (Graph of a function) 

TOc^ftai^tc^ c»f<tf53r^r^ri ^fwc*rt <psIsi c^us wtf^r 

*ft*pFF « *lPi«Rii C?rw CPf^ (Rene Descartes : 1596-1650) « WJtfiftfT W 

»i ■ H<£ ^51% ^<p| WWI CTOfl »iaj'8w ®T^5tC^ C*%Ta$fi> <pMc»i*i ^iklc<JJ 





«8 


rrrr 'Prfuw rtrtcr wnftfare rt^rr* rirt sr^r r*crr i %% rr*ir 

cr i<j'»lc < 5 (.5,^1 *ra»icM i$f!5t<p ^tM «iNj|ftva <pw»i CRR R-'ji/p ^if^3 i ^w , i I 

CT1CTT '*m& r RR’RR ^R'ttlCR CR^T ^n» WCM XOX’ 707' 'StRR RCRT I *l*Wt*l ^RRf^R 
c<jc<p1ci! l^jR »i^nh 4$ CMqc?jfi SITTO <>1 RftRf RRR l iC$ CRRTRCRR Jdc'oj^fDc^ ^ (ox/s) 
RRTRRI «II^I4 CM XOX'C* X-^, $®R CM 707' (R* j -*W CRR%^ 0 <R* 

(Origin) RRtRRI 


Tj^T> RTRR *\K6W 'RR%®' <R* fCRT CRCR* *R 

^RCfR RRW ?MTtRS £ %*3R RlRRP RRt RRI RCR 

R#, <RWRR WI ^5|R%® P MWIWI Ir^I P CRCR* 
XOX' 707' 4R $RR RR1R*CR PAT « PM *rWrI 
<?W , PM = OAT 'JJt 707' ^.C'o P R^s RR <RR?. 
PN = OM RT XOX'^CS P R% PM = x 

<RR?< PAT = y RR, 'sw P R-*is uhlwp (x, y ) I ^^TTCR, X 
(Rs (abscissa) Rt a: tj t |'il«p iflRS. y C^ C^lfi> ( Ordinate ) 
Rt y RRTR 5 RRT RR I 5c®lR^ tjj*il'«pc<p RRC^tR nhl«s > RRT 
RRI 



RSfttf% RMIW RRCSft RWCRR Wlfr%<J* %R CMCRT RlR I 4WRT RtRlR'te' X W RRtRR RT*ttR 
IjRCRSR RtR 'Q y RRtRR 'R^R "SRCRSR RtR RRtCRt RR I 


y = f(x) R'WCRR cMSat WWfl WRJ C^&tCRR CRCR* Rtfk MR*R *«*!!> RfCRR WRJ MR*R 
«l^ v l •iH’JcrI CRR R*CR RSRCSfl® ftslfl <pRl I R^$oRR a>»jc | erlva’Jc B ll S'® ' 8 C ®1 RIRR Rsf^ I SlfSt R^Jc^l 
RC"^ CM CT>CR ^ R#, RT y = f(x) ^kHcni CRRf^H I 


$R|RR*K«I y = 2x *\*HWA CRRfSat WT R*R I CRRTtR, 3 <x< 3 


RRtRtR : - 3 < x < 3 ffStCRCRR x~4R RSCRRsfi? RTCRR WRJ y 4RR^“^RtR'fR < fRR s CR 's|f»l<Pl fcsfRRsfR I 


X 

-3 

-2 

-1 

0 

1 

2 

3 

y 

-6 

-A 

-2 

0 

2 

4 

6 


Y 



RRS <PMc«t 21% ^QRC^iR RlRCRS (<l<p<p 'o|Pl < p|?J fr’j’JcRl f&R?'s Rsf^ 'S RC® CRM Rsf^ I 



lr + 1 

*8 I f(x) = - ^ 


/ 


rn 


+1 


3x-l 


f(x) = 


f | 

3x+l 




^ I 


-1 


3jc-1 

■•• /I 


f- 


3-- + 1 -+1 


3 + x 


A- +* 






f 

e_ = 3_ 

2x v- 




-i 


3 + jc + 3-jc 
3+ x-3+x 


X _ X _ 

3.1-1 1-1 3-x 

JC X 




[ 'Q $$ x ^Isl ] 


fciWVi f(y )=- — 3> " +1 w, / 

Xi -x 

X-3X+1 




= /(i-X 


3RWR s (TTe^rr^, f(y ) = 


Xi -x 


'lY 


••• / 




ux 


-3 




rl -) 2 
v yj 


+1 


J_l 

>>1 


1- 


j_ 

y) 


y - 1 


_ i-3>>+/„ X 
^ ^ ■ 


l-3y + X 
j-1 x?-i) 


«im, /(i-X = 


(1-X 3 -3(1-X 2 +! 


(1-X{1-(1-X} 

= 1 — 3jy + 3jy 2 -y 3 -3(1-2^ + ^ 2 ) + l 

a-xa-i+x 

l-3y+3y 2 - y 3 -3 + 6y-3y 2 +1 

XI -x 

= -l+3y-/ _ -(l-3>> + X) 

Xi -X -X^-i) 

_ 1-3^ + X 

Xjv-I) 


/ 











b I 8 ? 

(*>{8,16,24, } W {1,2, 4, 8} (1) {2,4,8} 0*0 0.2} 

I C tWi> B 4 -'H<£ R ^c°i Picds (.<pMfi> ^<p ? 

(*)i?cC Of ) RcB (*l ) R^CxB MCxBcR 

ol A = {6, 7, 8, 9, 10, 1 1, 12, 13} ^FT, te S^jWld fts* Re : 

(i) A C^ICBjT J if5<p !Wf c<phfi> ? 

(*) {xeN: 6 < jc < 1 3} (*0 {xeN: 6 < jc < 1 3} 

(*t) {xeN: 6 < jc < 13} 00 {xeN: 6 < jc < 1 3} 

(ii) A 7 T5*bl’lc B il«i CTij c^hfU ? 

(*) {6, 8, 10, 12} («l) {7, 9, 1 1, 13} (*D {7, 1 1, 13} 00 A = (9, 12} 

(iii) A OTCBjT 3 43 (7f& CTHfli ? 

(*) {6, 9} («0 {6, 11} (*D {9, 12} 0D {6, 9, 12} 


(iv) A t'Srl'J? ^'s*) CTO c<phfi> ? 

(*>0.13} OO {1, 2, 3, 6} W){1,3,9} 01)0,2,3,4,6,12} 

8 1 ^ ^ = {3, 4}, B = {2, 4} ^ ^4 'Q 5 43 ^*0 x > y *53 

<t I ^ C = {2, 5}, £> = {4,6} C * £> 43 frlRR^Fira ^*0 x + \ <y RC4MUI 

^ic^p 'om Bci-hlb R4?r <m i 


«» I f(x) — x 4 + 5x-3 ^T, /(- 1), /( 2) /^j ^ "SIR Ptf?T 3*3 1 

*11 /0)=/ + ky 2 - 4y — 8 ^?T, ^>c<l k <4?T C^R «MJ f (—2) = 0 $.c<5 ? 

V I f (x) - x 3 -6x 2 +1 lx— 6 ^c°l, X <4?! «MJ f (x) = 0 '55^ ? 


hi ^ /(x)=|^t 


/ 


+1 


VX 


bo I g(x) = 


2x-l 


1 + x 2 + jc 4 


/ 


rn 

Vx 2 ; 


4?j"srR'Pi < f?r^ 5 ?ri 


-l 


' l ^ 


^R.C^QCT, g — = g(x 2 ) 


\X 2 J 



ii i Rcm ^cm ft % w : 

(*) * = {(2, 1), (2, 2), (2, 3)} W 5 = {(-2, 4), (-1, 1), (0, 0), (1, 1),(2, 4)} 


f 

(\ 'l 


( 5 > 


(5 VI 

(*D F = \ 

,(U),( 1,-1), 

4,2 

5 

- -9 l 

U’ 2 Jj 


\2 J 

12 ) 



i$.l Picsfi '8iq?r]c 9 ilc < p '©|Ri<pI v i r «ql^c'8 'Q M§?f'K?T^ : 

(^) R = {(x, y ) : x e A, ye A <4^. x + y = 1} , A = {-2, - 1, 0, 1, 2} 

0<D F = {(x, y): xeC, yeC ^y = 2x}, C = {-1, 0, 1, 2, 3} 


i« I ** (-3, 2), (0, - 5), 


u* 


6> 


^?r i 


i8 I (1,2), (-1,1), (11,7) TO C'fsft'S OT, <44$ WTCSPim 

W^S\ 


iff. <nlP}<p <?$ U ={ x:x e N <44*. x Rc»rlv» ^T??Ut} 


A = {x eN: 2 < x < 7 } 

B={x e N : 3 < x <6} 

C = { x e N : x 2 >5 <44*. x 3 <130} 

4*. A c^c^p 's|fa<p| v l i '*ifoc's 4*4 I 

*. A' <44^C\BfStf?T454l 

*T. BxC^P(AnC)f^rwi 



sill 5 ! 

(Algebraic Expressions) 


'=i(.*i<p ^TWf ^l«r»llFiF©<p ^3f ^?T I 'SfRfa «i(.*i<p 3lf*f "PCS 

^iim* tojct tot ^bt w i ^it <n touot 3lsr->tiRfo«> ^ai?r wm *ror«rR ^ 
?rif*tFF f^jw f*m% ts^i# ^cr §*iw tot i 'srf^ 

*ttf*tf^ wrn ^3j?r f^m to?tq tot ^mr i cato 

^zrN% « 4 wiar 

TOT ^PTt iW SlteacHfl "SIT*0W < pF®’i?j SlCUhl '55 9 It I 4'§F5f'0 4 ^TTW^f 

« w?® ?rmm, ^wmr « to?t %jm wot 

jjwifi ’Id'i <3 zicfiM *i*Hg<£ R i ®llfi'© 'siIotIdiI <paI ^,cfict?,l 


> ^|'©HlFlf\©<p ^IciiN <PGfi 'Q xjc*ifi <p*ic'© I 

> Rcjmhtotctowi 

> wur ™tw?r w ^ ^ <^s tow ^ ^ar m to?t wut 

M® TOc<l I 



sta f^- ^ 'spsRT srfNy to Twmw* %r5ttffifw ~m to 1 otto, 

2a + 36-4c *lPN %T#tfw iJtftrc a,b,c, p,q,r,m,n,x,y,z, $5Jlfr 

^Nro totw ftifcjf toj swr tot to 1 %r#tfw mPr >r<^ wur titotw 4 $ to® 

^fahlc^ <psl TO I v 1lfl>’lf*k's *i , il v 5i < p ^TC^lJT <u<^>© TO; 'o|*ul^c<p 3l«MFk v © *^ c ll v 5l < P 'Q 

toiw w ^?ijt tot to 1 ^MPtew v® ^tottoi %t*ttf*tfros ?nfa® 

sjsf.'s $JW (constant), TOTO *jh ftf'rS I 



^TO z|'®1<P’Jc«il W (variables) , TOTO 'sfl'T FiPw5 TO, TOT RI«»| 'sfl'T TO*t 


apse's *nor I 


%r#lf^^2it#r 

ccjpic'o ?|ef’1lRR><p ^jiiihPi 'Q «i^Pi r ^le’J s c B il '°ilc B ili>*il wt 1 ^jIw 

ap5]5K 2fC?rH (^ffwf ^PTT I 



^3Ti I (a+b) 2 = a 2 + lab + b 2 
*$$\\ (a-b) 2 =a 2 -lab+b 2 

: ^3f i 'Q ^ ^fl?T M, a 2 + b 2 ^ lab ^<141 — lab MM < Pfic g i 

«rfa (a + b) 2 *m (a-b) 2 ^Tft^1?n ^3f i 4 b -b ^ITOT * M'eTTf ^ : 

{a + (-b)} 2 =a 2 + la(-b) + (-b) 2 
(a-b) 2 = a 2 -lab + b 2 . 

■igproiil a 2 +b 2 = (a+b) 2 -lab 
*rf*rm*\ a 2 +b 2 = (a- b) 2 + lab 
'oi'lpr^le « I (a+b) 2 = (a-b) 2 + 4ab 
2 m-. (a+b) 2 = a 2 + lab+b 2 


= a 2 -lab+b 2 + 4ab 
= (a- b) 2 + 4ab 

^Pql®8l (a-b) 2 = (a + b) 2 -4ab 
2 m-. (a-b) 2 = a 2 -lab+b 2 

= a 2 + lab + b 2 - 4 ab 
= (a+b) 2 -4ab 

a 2 +b 2 = ( a + b ) +(°~ 6 ) 


gfSJfef : ^3f i 'Q ^3f ^ 

a 2 + lab+b 2 =(a+b) 2 
a 2 - lab+b 2 = (a-b) 2 


MM *M, la 2 + 1 b 2 = (a+b) 2 + (a-b) 2 
^T, l(a 2 + b 2 ) = (a + b) 2 + (a-b) 2 

2 ^_(a + b) 2 +(a-b ) 2 


^5?TR, (a 2 + b 2 ) = 


' a i3pr^l3'b I ab = 


( a + b\ 2 ( a-b'] 2 


gfSJfef ; i 'Q ^ 

a 2 + lab+b 2 =(a + b) 2 

a 2 -lab+b 2 = (a-b ) 2 


RuiM *M, 4 ab =(a+b) 2 -(a-b f 



8o 




ab = 


c a+b ) 2 (, a-b ) 2 


( a + b^ 

2 

f a-b^ 

K 2 ) 


{ 2 ) 


= 

*J5^J : 'b StEffi TO?T MWlWl «Ttft?r *|fl«P*IW ^fl> «Ttft?r RuiM*P*l ^®?T 

SRsH^at^TRr I 


^afvsl a 2 -b 2 =(a + b)(a-b) 

®r$ffn, <3^n> ?rtf*t?r Hcfa tow = <#r ^l^?r c«iM<p*i x ?rtf*r RwW<p»i 


^3T 8 I (jc + a)(x + b) = x 2 + (a + b) x + ab 
®I<K (a: + a)(x + b) = x 2 + (a 'Q b'QS 


x + (a 'Q b ifl?T 


: 

a + b + c alfifiJc'e F®ifl> *RT I (a + b) c a) Tj$f& «tW?T ^RmjcH RmmI W TOT I 
«|vsiiKj ^ar i aJwiM <pcfi a + b + cslf*lfi>?i <pcfi *ft^, 

(a + b + cf = {(a + b) + c } 2 

= (a + b) 2 + 2 (a + b)c + c 2 
= a 2 + lab + b 2 + lac + Ibc + c 2 
= a 2 + b 2 + c 2 + lab + Ibc + lac . 

^af <? I (a + b+c) 2 = a 2 + b 2 + c 2 + lab + 2bc + lac . 

HI a 2 + b 2 +c 2 = (a + b + c) 2 - 2 (ab +bc + ac) 

"oiflpHI® V I 2 (ab + bc+ac) = (a+b + c) 2 - (a 2 + b 2 + c 2 ) 

<pRi : ^3f (t dcuM *tt^, 

(0 (a+b-c) 2 = {a+b + (-c)} 2 

= a 2 + b 2 + ( — c) 2 + lab + lb( — c) + 2 a(—c) 

= a 2 + b 2 + c 2 + lab - Ibc - lac 

(ii) (a-b + c) 2 = {a + (-b) + c} 2 

= a 2 + (~b) 2 +c 2 + 2 a(—b) + 2(~b)c + lac 
= a 2 +b 2 +c 2 - lab - Ibc + lac 



8i 


(hi) (a-b-c) 2 ={a + (-b) + (-c)} 2 

= a 2 + (—b) 2 + (— i c) 2 + 2a(—b) + 2(—b)(—c) + 2a(—c) 
= a 2 + b 2 + c 2 - lab + 2&c - 2ac 

(4x + 5>>) 

TOIK : (4jc + 5>>) 2 = (4 x) 2 + 2 x (4 jc) x (5 y) + (5y) 2 

= 16x 2 +40^ + 25/ 

(3a -lb) ^jT^W ? 

: (3a -7b) 2 = (3a) 2 - 2 x (3a) x (76) + (7Z>) 2 
= 9a 2 -41ab + 49b 2 

frfWvsl 996 

^ : (996) 2 =(1000-4) 2 

= (1000) 2 -2xl000x4 + (4) 2 
= 1000000-8000 + 16 = 1000016-8000 
= 992016 

8 I a + b + c + d ? 

: (a + b + c + d) 2 ={(a + b) + (c + d)} 2 

= (a+b) 2 + 2 (a + b)(c + d) + (c + d) 2 

= a. 2 + lab + b 2 + 2 (ac + ad + be + bd) + c 2 + led + d 2 

= a 2 + lab + b 2 + lac + lad + 2bc + 2bd + c 2 + led + d 2 
= a 2 + b 2 + c 2 + d 2 + lab + lac + lad + 2bc + 2bd + led 



<M : (5x + ly + 3z) 2 + 2(lx -ly- 3z)(5x + ly + 3z) + (lx -ly- 3 z) 2 

5jc + ly + 3z = a lx - ly - 3z = b 

8PW?nPr- a 2 +2Jb.a + b 2 
= a 2 + lab + b 2 
= (a + b) 2 

= {(5x+ly + 3z) + (Jx-ly-3z)} 2 [a 'Q b <4?T *d*i 
= (5 jc + ly + 3z + lx-ly- 3 z) 2 
= (12x) 2 
= 144jc 2 




I x — y = 2 <4^1 xy = 24 , x + y i£ra"JlR'^5 ? 

itfm: (x + y) 2 = ( x -y) 2 +4xy = (2) 2 + 4x24 = 4 + 96 = 100 
x + y = ±Vl00 = ±10 


a 4 +a 2 b 2 +b 4 = 3 4RR a 2 +ab + b 2 =3 a 2 +b 2 ? 

W(R : a 4 +a 2 b 2 +b 4 =(a 2 ) 2 +2 a 2 b 2 +(b 2 ) 2 - a 2 b 2 

= (a 2 +b 2 ) 2 -(ab) 2 
= (a 2 +b 2 +ab)(a 2 +b 2 -ab) 

= (a 2 +ab + b 2 )(a 2 -ab + b 2 ) 

3 = 3 (a 2 -ab + b 2 ) [*IH 

^T, a 2 - ab + b 2 = — = 1 
3 

<*HK, a 2 +a6 + 6 2 =3 4RR a 2 -ab+b 2 =1 CTW^QT^lft, 2(a 2 +b 2 ) = 4 

^t, a 2 +b 2 = — = 2 
2 

a 2 +b 2 = 2 

^Wb-I (a + b) 4 -(a-b) 4 = Sab(a 2 +b 2 ) 

(a + b) 4 -(a-b) 4 = {(a + b) 2 } 2 -{(a-b) 2 } 2 
= {(a + b) 2 +(a-b) 2 }{(a + b) 2 -(a-b) 2 } 

= 2(a 2 + b 2 )x4ab [v (a + b) 2 +(a-b) 2 =2(a 2 +b 2 ) (a+b) 2 -(a-b) 2 =4ab\ 

= 8 ab(a 2 +b 2 ) 


(a + b) 4 -(a-b) 4 =%ab(a 2 +b 2 ) 

& I a + b + c = 15 <4^1 a 2 +b 2 +c 2 =83 35*1 . ab + bc + ac i£ra"sjR'^' ? 


: 4*llFT, 2 (ab + bc + ac) 

= ( a+b + c) 2 - (a 2 + b 2 + c 2 ) 
= (15) 2 -83 
= 225-83 
= 142 

ab+bc + ac = = 71 

2 


1^5?J : 

^TSRTf Wtf^f, 

(a + b + c) 2 = (a 2 +b 2 +c 2 ) + 2 (ab + bc + ac) 

^T, (15) 2 = 83 + 2 (ab + bc + ac) 

^T, 225 - 83 = 2 (ab + bc + ac) 

^T, 2 (ab + bc + ac) = 142 

, , 142 „ 

ab + bc+ac = = 71 

2 



vBitajH iol a + b + c = 2 ab + be + ac = 1 ^T, (a + b) 2 + (b + c) 2 + (c + a) 2 ^ ^ ? 


mUR'. ( a + b) 2 +(b + c) 2 +(c + a ) 2 

= a 2 + 2 ab + b 2 + b 2 + 2 be + c 2 + c 2 + 2ca + a 2 
= (fl 2 + 6 2 + c 2 + 2 ab + 2 be + 2 ca) + (fl 2 + 6 2 + c 2 ) 
= (a + 6 + c) 2 + {(fl + b + c) 2 — 2 (ab + be + oc)} 

= ( 2) 2 +( 2) 2 - 2 x 1 

= 4 + 4-2 = 8-2 = 6 


I (2jc + 3^)(4jc - : 

2* + 3y = a 4* - 5>> = 6 

.-.a>waPr- a 4= r ‘ ,+i>|J (a ~ b V 


f 2 * + ^ + 4*-^ Y -f 2 » + ^-fa + ^ V la « b 


V 2 y V 

^6x- 2^Y f8j>-2xV 




y 


T 

2 J 

T-i 

(2(4y-x)) 2 

J 

l 2 J 


= (3x-y) 2 -(4y-x) 2 
(2x + 3y)(4x - 5 y) = (3x - y) 2 - (4 y - x) 2 


: i I W : ( 4x + 3 y) 2 + 2(4x + 3y)(4x - 3>>) + ( 4x - 3 y) 2 
^1 x + y + z = 12 <4^1 x 2 +y 2 +z 2 =50 ( x-y ) 2 +(y-z) 2 + (z-x) 2 4!T »ih ^ I 


i I ■'JWIS : 

(^) 2a + 3b (*D 2ab + 3bc (*0 x 2 +-^r (*0 a + — Os) 4y-5x (5) ab-c 

y a 

(^) 5 x 2 -y (W) x + 2y+4z (^0 3p + 4g-5r (^) 3b-5c-2a (T>) ax-by-cz 

fr) a-b + c-d (W) 2a+3x-2y-5z (5) 101 (*0 997 0») 1007 

^ I W : 

m (2 a + 1) 2 + 2(2a + l)(2a - 1) + (2a - 1) 2 
0*1) (3x + 2 y) 2 + 2(3x + 2y)(3x - 2 y) + (3x - 2 y) 2 




88 




VS I 
8 I 
ff I 

'b\ 

^ I 

V I 

cE> I 

10 

11 
i* 
iv» 
2)8 
iff 

ifc 

i<\ 

ibr 

ih 


(*t) (lp + 3r-5xf-2(lp + 3r-5x)(%p-4r-5x) + (%p-4r-5x) 2 

(*T) (2m + 3 n- p ) 2 + (2m - 3n + p) 2 - 2(2m + 3 n- p)(2m - 3n + p) 

(«) 6-35x6-35 + 2x6-35x3-65 + 3-65x3 -65 

(5) 5874x5874 + 3774x3774-7548x5874 

_ 7529x7529-7519x7519 

^ 

7529 + 7519 

_ 2345x2345-759x759 

0^) 

2345-759 

a -b = 4 (4^. ab - 60 '55 9 T, a + b ? 

a + b = l i4^l ab = 12 $.c°l , a—b »ih ^ ? 
a + b = 9m ab = 18m 2 '55 9 T, a-b ? 

x-y = 2 xy = 6 3 $£“1, x 2 + y 2 <4^ '4H "W ? 

x-— = 4 m*\ ^C4, jc 4 +-^- = 322. 

x x 

2 , 1 

2x H — = 3 $.0*1 , x +—r <4?1 '4M ? 

X X 

a + — = 2 ‘5J 9 T, C 5 F*ft'Q (7T, a 2 + -4r = a 4 + -|j- . 
a a a 

a + b- 4l <sma-b = «j5 ^T, Sab(a 2 +b 2 ) = 24 

a + b + c = 9 (4^. ab + bc + ca = 31 '55 9 T > a 2 +b 2 +c 2 <4?1 '4H f^fJT W I 

a 2 + b 2 + c 2 = 9 (4^. ab + be + ca = 8 '55 9 T > (a+b + c) 2 <4?T '4H ? 


a + b + c = 6 (4^. a 2 +b 2 +c 2 =14 '55 9 T > (a-b) 2 + (b-c) 2 + (c-a) 2 I 

x+y+z= 10 (4^. xy + yz + zx = 31 '55 9 T > (x + y) 2 +(y + z) 2 +(z + x ) 2 4fT ? 
x = 3,y = 4 <4^ z = 5 $.0*1 , 9 jc 2 + 16>> 2 + 4z 2 -24xy -\6yz + \2zx <4?T »)h ^ | 


shihtoct, 



\2 r \ 2 

' ' x-y' 


f ..2 


x+y 


2 \ 


f .. 2 


* -J' 


2 \ 


(a + 2b)(3a + 2c) C? 2&W ** I 

jc 2 +10jc + 24 2Rst*f to I 

a 4 +aV +6 4 =8 a 2 +ab + b 2 =4 (i) a 2 +6 2 , (if) a6-*4^ i|Hf*rf?TTOI 



vs*vo 

^aT'bl (a+b) 3 = a 3 + la 2 b + lab 2 +b 3 
= a 3 + b 3 +3 ab(a + b) 

Stm-. (a + b) 3 = (a + b)(a + b) 2 

= (a + b)(a 2 +2ab + b 2 ) 

= a(a 2 + 2ab + b 2 ) + b(a 2 + lab + b 2 ) 
= a 3 + 2 a 2 b + ab 2 + a 2 b + lab 2 + b 3 
= a 3 + la 2 b + lab 2 +b 3 
= a 3 +b 3 +3 ab(a + b) 

I a 3 +b 3 =(a+b) 3 -lab(a+b) 

^3MI (a-b) 3 = a 3 - la 2 b + 3 ab 2 - b 3 
= a 3 -b 3 -3 ab(a-b) 

S wts (a-b) 3 = (a-b)(a-b) 2 

= (a-b)(a 2 -2ab+b 2 ) 

= a(a 2 -2ab + b 2 )-b(a 2 -2ab + b 2 ) 
= a 3 - 2 a 2 b + ab 2 - a 2 b + 2 ab 2 - b 3 
= a 3 -la 2 b+lab 2 -b 3 
= a 3 -b 3 -3 ab(a-b) 

■W ^*13 : 'b b ^ 'tJ.C 9 ! — b ^Ic®! ^ ^ITQTIt : 

{a + (-Z>)} 3 = a 3 + (- b ) 3 + 3 a(-b) {a + (- b )} 
(a-b) 3 = a 3 -b 3 - 3ab(a - b) 

^T^ISiol a 3 -b 3 = (a-b) 3 + lab(a - b) 

^artrl a 3 +b 3 =(a + b)(a 2 -ab + b 2 ) 

wt: a 3 +b 3 =(a+b) 3 -lab(a + b) 

= (a + b){(a + b) 2 -lab) 

= (a+b)(a 2 +2ab+b 2 -lab) 

= (a + b)(a 2 -ab + b 2 ) 



8 ^ 

■^3Til a 3 -b 3 =(a-b)(a 2 +ab + b 2 ) 

mix a 3 -b 3 = (a- b) 3 + 3ab(a - b) 

= (a-b){(a-b) 2 +3ab} 

= (a- b){a 2 - lab + b 2 + lab) 

= (a-b)(a 2 +ab + b 2 ) 

2x + 3 y Wl 

: (2x + 3 y) 3 = (lx) 3 + 3(2jc) 2 • 3j; + 3 • 2jc(3j^) 2 + (3j;) 3 
= Sx 3 + 3-4x 2 -3y + 3-2x-9y 2 +21y 3 
= 8x 3 + 3 6x 2 y + 54xy 2 + 27 y 3 

frfWivsi 2 x-y 

WT: (2x-y) 3 = (2x) 3 -3-(2x) 2 y + 3-2x-y 2 -y 3 
= Sx 3 -3-4x 2 y + 6xy 2 -y 3 
= 8jc 3 — 12 x 2 y + 6xy 2 -y 3 



x = 37 *PT, 8x 3 +72;c 2 +216;c + 2164*^TW ? 

: 8jc 3 + 72jc 2 + 216jc + 216 
= (2x) 3 + 3 • (2x) 2 6+3- 2x.(6) 2 + (6) 3 
= (2x + 6) 3 
= (2x37 + 6) 3 
= (74 + 6) 3 
= (80) 3 
= 512000 

iff I ^ x - y = 8 W xy = 5 ^?T, x 3 - y 3 + 8(x + y) 2 <*ET ? 

mm-, x 3 -y 3 + 8(x + ;y) 2 

= (x - y) 3 + 3 xy{x -y) + 8{(x -y) 2 + 4 xy} 

= (8) 3 +3x5x8 + 8(8 2 +4x5) [*IH 4f*IUIl 
= 8 3 +15 x 8 + 8(64 + 20) 

= 8 3 +15x8 + 8x84 
= 8(8 2 +15 + 84) 

= 8(64 + 15 + 84) 

= 8x163 
= 1304 




8 <* 


a 2 -V3a + 1 = 0 ^PT, a 3 +Ar ? 

a 

: OT8HTTO, a 2 -V3a + l = 0 

^T, a 2 +l = V3a ^T, ?-^- = S 

a 

2 i i 

^r, — +- = V3 ^r,a+- = V3 

a a a 

.-. = a 3 +\ 

a 


( iY 

„ 1 

' 0 

= a + — 

-3a • — 

a + — 

\ a) 

a 

< a) 


- ^/3 ) 3 - 3^/3 ) [v« + I-V 3] 

a 

= 3 V 3 - 3 V 3 

= 0 


i*l I W : ( a-b)(a 2 + ab + b 2 ) + (b - c)(b 2 + bc+c 2 ) + (c-a)(c 2 +ca + a 2 ) 
: (a-b)(a 2 + ab+b 2 ) + (b-c)(b 2 +bc + c 2 ) + (c-a)(c 2 +ca + a 2 ) 

= a —b + b —c + c —a 

= 0 


a = 43 + 42 a 3 +\ = \843. 

a 

0=43+42 


1 _ 1 

a~ 43 + 42 


43-42 

( 5 / 3 + 72 )^ 3 - 72 ) 


^/ 3 -a/ 2 )w'P'TOI 


V 3 -V 2 _ 43-42 

(fl) 2 -(fi) 2 ' 3-2 


= 43-42 


a + - = (/3 + V2)+(/3-V2) 

= 43 + 42 + 43 - 42=243 



8 \r 


4*I*T, a 3 + -^ = fa + — 1 — 3 • a • — [a + — 1 
a \ a) a) 

= (2V3 )- 3(2a/ 3) [va+- = 2V3] 

a 

= 2 3 -(/3) 3 -3x2a/3 
= 8-3V3-6V3 
= 24V3-6V3 
= 18V3 (swpte) 


: i I jc = -2 5.0*1, 27x 3 - 54x i 2 +36jc- 8 tfl?T ' S IH ^ ? 

5, 1 a+b = 5 ab = 6 50*1, a 3 +b 3 +4(a-b) 2 »fl?r*n*T ^ST I 

vs I X = y[5 +a/ 3 50*1, X 3 +-y <fl?T ' S IH W I 


i I JJWIO - > ll5lO<IJ ^I»r : 

(49 2x+5 OD 2jc 2 +3/ («t) 4a -5x 2 00 lm 2 -2n («) 403 

(5) 2a—b—3c (W) 2x+3^ + z 


5, 1 ^Jl*1 W : 

OF) (4a -3 b) 3 - 3(4 a - 3b) 2 (2a - 3b) + 3(4 a - 3b)(2a -3b) 2 - (2a - 3b) 3 
04) (2x + y) 3 + 3(2jc + y) 2 (2x -y) + 3(2x + y)(2x - y) 2 + (2x - y) 3 
OD (lx + 3b) 3 - (5jc + 3b) 3 - 6x(lx + 3b)(5x + 3b) 

00 (jc-15) 3 + (16 — jc) 3 +3(jc-15)(16-jc) 

(«) (a + b+c) 3 -( a-b-c ) 3 -6 (b + c){a 2 -(b + c) 2 } 

(5) (m + n) 6 * 8 -(m-n) 6 -I2mn(m 2 -n 2 ) 2 

(5) (jc+j>)(jc 2 - xy + y 2 ) + (y + z)(y 2 - yz + z 2 ) + (z + x)(z 2 -zx+x 2 ) 
m (2x + 3y-4z) 3 +(2x-3y + 4z) 3 +\2x{4x 2 -(3y-4z) 2 } 
vs I a-b — 5 <4^*. ab = 36 50*1, a 3 —b 3 ? 

8 I 4|f*T a 3 -b 3 = 513 <4^. a — b = 3 '©o^ ab ^ »jh < P'o ? 




(5) 998 




8 *> 


<t I 
«l 
°l I 
VI 


bo 

bb 

b* 

b« 

b8 

b<? 

bfc 

b^ 

bV 


jc = 19 <*7R >; = -12 ^Pl, Sx 2 + 36x 2 y + 54xy 2 + 21 y 3 

^ a = 15 ^?T, 8a 3 +60 a 2 + 150a + 130 4?1'5IH"^5 ? 

a = 7 <*7R 6 = -5 *FT, (3a - 56) 3 + (4 b - 2a) 3 + 3(a - 6)(3a - 56)(46 - 2a) 

^ a + b = m, a 2 + b 2 =n <4^. a 3 +b 3 = p 3 ^l.^WPNT'Q (71, m 3 +2 p 3 = Smn . 
^ x + y = 1 ^T, OT*TT'<3 (71, x 3 +y 3 -xy = (x- y) 2 
a + b = 3 a6 = 2 ^PT, (*P) a 2 -ab + b 2 <4*R(*I) a 3 + 6 3 *CRT '»lt=T f^*T I 
a-b = 5 ^ab = 36 TOT, (*) a 2 +ab + b 2 <4^(«l) a 3 -6 3 <4?l?Ifff*tf?lWI 

m + — = a ^c°l , m 3 +— r ^ 
m m 


1 1 t 

x — = p ^c°l , x 3 — - ^ viM ^Jl I 

x x 

a-— = 1 ^$1, (TNlS (71, a 3 - 4r- = 4. 
a a 

^ a + b+c = 0 ^l, Pf^TI'Q PI, 


(^P) a 3 +b 3 +c 3 = 3 abc 


(6 + c) 2 (c + a) 2 (a+6) 2 1 

36c 3ca Sab 


p-q = r 5.C°1 , Pf«flQ PI, p 3 -q 3 -r 3 = 3 pqr 

2 i ) 

2x — = 3 ^PT, PK1Q PI, 8 x 3 — H = 63 
x x J 


a --s/6 +V5 ^c°i , 



i4?l viM f^f?l ^?1 1 


0-8 $WTC^%W 

pm ^ ^rctfw mft?r ’ran' ^pr, cictw sifttPii?! sswwfew swph^ ?n% 

^®TT ^?1 1 



^lc+ Ss’ilic^p RcsM ^ll ^1 1 


sift'fljPir <4T <4^tf^s *ihRPi$ w *nsr i cwj ^ «rtf*t?r ^n^^prrs «av 

<4^5|fifaT vj^P|^ ^\o ->i|cs I 


^rtr-o«i, 5 if^5-h' 5 r-bo'5i 



(to 




Mow irffrto c#i»r : 

(^) SlMJ^ «II4>W 2WW Md PlW *?T I C^R : 

(z) 3 a 2 b + 6ab 2 + 12 a 2 b 2 = 3ab(a + 2 b + 4 ab) 

(z'z) 2 ab(x — y) + 2bc(x — y) + 3 ca(x -y) = (x- y)(2ab + 2 be + 3 ca) 

(«l) H4h *W : 

I 4x 2 +\2x + 9 

'*mV' T« 4x 2 +12x + 9 = (2x) 2 +2x2xx3 + (3) 2 
= (2x + 3) 2 = (2x + 3)(2jc + 3) 

9x 2 -30xy + 25y 2 
9x 2 -30xy + 25y 2 
= (3x) 2 -2x3xx5j> + (5>>) 2 
= (3x-5>>) 2 = (3x - 5j>)(3* - 5>>) 

(*l) ^lRc<? ^IT5 'owmij 1 C' v 1 <4^, a 2 —b 2 = (a + b)(a— b) ^3T slwM : 

a 2 -1 + 26-6 2 cvfcvimOTftcWTOi 

frftm: a 2 -\ + 2b-b 2 =a 2 -(b 2 -2b + \) 

= a 2 -(b-l) 2 ={a + (b-l)}{a-(b-l)} 

= ( a + b-\)(a-b + \ ) 

$*TW8 I a 4 + 646 4 

a A +64b A = (a 2 ) 2 + (8b 2 ) 2 
= (a 2 ) 2 + 2 x a 2 x 86 2 + (8b 2 ) 2 - 1 6a 2 b 2 
= (a 2 + 86 2 ) 2 - (4 a6) 2 
= (a 2 + 8 b 2 + 4 ab)(a 2 + 86 2 - 4a&) 

= (fl 2 +4a6 + 86 2 )(fl 2 -4fl6 + 86 2 ) 


RcjHH W : 



i 1 a6x 2 + acx 3 + aa£c 4 

$.1 xfl 2 -144x6 2 

vs 1 x 2 — 2xy — 4y — 4 




(^) x 2 + (a + b)x + ab = (x + a)(x + b ) : 

jc 2 + 12jc + 35 CTrfcWfCTfasWTOI 
# 1 ^: x 2 + \2x+35 = x 2 + (5 + T)x+5x7 
= (x + 5)(x + 7) 

4 •‘l^foc's x 2 + px + q «il < plw« ^?t%r f¥f?r Wf W ^?T ^ <J<N«IJT a 'Q b f^flT 

‘Pfll im C*PT, a + b = p ab = q ^?T I q ^ Ss’lli^ Pic's ^?T <j|c^ 

3]sHlPll'© < p >»i»iR> p W\ q> 0 '5J 5 T, a 'Q b <4^. q < 0 '$E 5 T, a 'Q b R v lH'o 

I 

x 2 -5x + 6 

: x 2 - 5x + 6 = x 2 + (-2 - 2)x + (-2)(-3) 

= (x - 2)(x - 3) 

x 2 -2x-35 
: x 2 -2x-35 
= jc 2 + (-7 + 5)jc + (-7)(+5) 

= (x-7)(x + 5) 

SulAdM V I x 2 + x - 20 <& ^1ic<i> RcsI^H ^ I 
m* fa : x 2 + x-20 

= x 2 +(5-4)x + (5)M) 

= (x + SKx-4) 

(®) ax 2 +bx+c «(Mwra "sPtH^ : 

ax 2 + bx + c = (rx + p)(sx + q) 

^ ax 2 + bx + c = rsx 2 + x(rq + sp)x + pq 
a = rs, b = rq + sp c = pq ^?TI 
^s^R, ac = rspq = ( rq)(sp ) <*fal b = rq + sp 

ax 2 +bx + c '°ii < plwfi '^1^ fa*f?T < psc'® $.C®1 ac , x 2 ^ *1^1 <4^. x 

*tW?T ‘fl'SH ^fiJ Ss’ilic^ sfafa ’Pfiw <iIcki 3l«HlRf's < p x ^ ^’l b ^ *i»ih 

*JTI 

&WUI 12jc 2 + 35jc + 18 

*fattfa: 12 jc 2 + 35jc + 18 

•iTOCT, 12x18 = 216 = 27x8 27 + 8 = 35 

.-. 12jc 2 + 35jc + 18 = 12jc 2 + 27jc + 8jc + 18 
= 3jc(4jc + 9) + 2(4jc + 9) 

= (Ax + 9)(3x + 2) 



3jc 2 — jc — 14 OTfcVHHW to'IWI 


mm-. 3x 2 - jc - 14 = 3a: 2 - 7* + 6* - 14 
= x(3x - 7) + 2(3jc - 7) 

= (3* - 7)(* + 2) 


<p|e? : S's.’ihc^ Rc;l<H ^3T : 

il x?+x-56 * 1 1 6jc 3 — 46jc 2 + 1 5jc 

« 1 12jc 2 + 17jc + 6 

(5) 'siMw iWM : 



frfWiil 8x 3 + 36x 2 y + 54xy 2 + 27/ 


^ : 8x 3 + 36x 2 y + 54 xy 2 + 27/ 

= (2x) 3 + 3 x (2x) 2 x 3>> + 3 x 2x x (3 yf + (3/ 3 
= (2x + 3 yf = (2x + 3y)(2x + 3y)(2x + 3 y) 

($ a 3 +b 3 =(a + 6)(a 2 - ab + b 2 ) 44la 3 -b 3 =(a-b)(a 2 + ab + b 2 y jjn <imta <p«i: 

i* I fcWTCV ffom ^ : (0 8a 3 + 21b 3 (ii) a 6 - 64 
: (0 8a 3 + 21b 3 = (2a) 3 + (3b) 3 
= (2a + 3b) {(2a) 2 -2ax3b + (3b) 2 } 

= (2a + 3b)(4a 2 - 6 ab + 9b 2 ) 

(ii) a 6 -64 = (a 2 ) 3 ~(4) 3 

= (a 2 - 4) {(a 2 ) 2 + a 2 x 4 + (4) 2 } 

= (a 2 - 4)(a 4 + 4a 2 +16) 
ft? a 2 -4 = a 2 -2 2 =(a + 2)(a-2) 
a 4 + 4a 2 + 16 = (a 2 ) 2 + (4) 2 + 4a 2 
= (a 2 + 4) 2 -2(a 2 )(4) + 4a 2 
= (a 2 + 4) 2 - 4a 2 
= (a 2 + 4) 2 -(2a) 2 
= (a 2 + 4 + 2 a)(a 2 + 4-2 a) 

= (a 2 +2a + 4)(a 2 -2a + 4) 
a 6 - 64 

= (a + 2)(a - 2 )(a 2 +2 a + 4 )(a 2 -2a + 4) 


a 6 -64 = (a 3 ) 2 -(8) 2 
= (a 3 + 8)(a 3 - 8) 

= (a 3 + 2 3 )(a 3 -2 3 ) 

= (a+2) (a 2 — 2a + 4) x (a — 2) (a 2 + 2a + 4) 
= (a + 2 )(a - 2 )(a 2 +2 a+ 4 )(a 2 -2a + 4) 


: $<5, v lhC‘P : 

il 2 jc 4 + 1 6jc ^1 8 - a 3 + 3a 2 b - 3ab 2 + b 3 «l (a + b) 3 + (a - b) 3 






W, J + -L = -L<Z,J + T) = ± { Qaf + <tf} 

= ^-(3a + l)(9a 2 -3a + l) 

<4*11^, ft®)n OTfalc*i o<n<p-^Ri'» ^^h<p’Jc«ils 1 SOT'S faSk OTtOT^%jji 

^-(3a + l)(9a 2 -3a + l) 

= ^(3<z + l)x^(9<z 2 -3<z + l) 



x 3 + 6x 2 y + llxy 2 + 6y 3 C* %*W '** I 

mm-, x 3 + 6x 2 y + 1 bey 2 + 6y 3 

= {x 3 +3-x 2 • 2y+3-x(2y ) 2 + (2y) 3 }-xy 2 -2 y 3 
= (x + 2y) 3 - y 2 (x + 2y) 

= (x + 2y){(x + 2y) 2 -y 2 } 

= (x + 2y)(x + 2y + y)(x + 2 y-y) 

= (* + 2j0(* + 3j0(* + j0 

= (x + y)(x + 2y)(x + 3y) 





£8 


stf'fco 


VO-VO 

RccHH W (b — S'©) : 


b 1 

a 2 + ab + ac+bc 

*1 

ab + a-b- 1 

VS 1 

(* - y)(* + y) + (* - y)(y + *) + (* ■ 

-y)(z + x) 8 1 ab(x-y)-bc(x-y) 

<t 1 

9x + 24x + 16 

b 1 

a 4 -21a 1 +1 

4 1 

x 4 —6x 2 y 2 + y 4 

VI 

(a 2 -b 2 )(x 2 - y 2 ) + Aabxy 

c& 1 

Aa 2 - \2ab + 9b 2 - Ac 2 

bO 1 

9x 4 - 45a 2 x 2 + 36a 4 

bb i 

a 2 + 6a + 8 - y 2 + 2y 

b*l 

1 6x 2 - 25j> 2 - 8xz + 1 0 yz 

bvs | 

26V +2c 2 a 2 +2 a 2 b 2 -a 4 -b 4 -c 4 

b8 1 

x 2 + 13x+36 

b£ 1 

x 4 + x 2 - 20 

5b \ 

a 2 -30a + 216 

b4 1 

x 6 /-xV-6 

bvi 

& 

00 

1 

& 

1 

K> 

^ 1 

a^b 2 -Sab -105 

*ol 

x 2 -37x-650 

*b 1 

Ax 4 - 25x 2 + 36 

**l 

12x 2 -38x + 20 

$vs | 

9x 2 >> 2 - 5xy 2 - 1 4>> 2 

*8 1 

4x 4 -27x 2 -81 

*£ 1 

ax 2 + ( a 2 + l)x + a 

*bl 

3(a 2 + 2a) 2 - 22(a 2 + 2a) + 40 

*4 1 

1 4(x + z) 2 - 29(x + z)(x + 1) - 1 5(x + 1) 2 


*VI 

(Aa - 3b) 2 - 2(Aa - 3 b)(a + 2 b)- 35 (a + 2b) 2 

*S>I 

(a - l)x 2 + a 2 xy + (a + 1 )y 2 

vso 1 

24x 4 - 3x 

vsb 1 

( a 2 + b 2 ) 3 + Sa 3 b 3 

VS*I 

x 3 + 3x 2 + 3x + 2 

VSVS 1 

a 3 -6a 2 + \2a-9 

VS8 1 

a 3 - 96 3 + (a + 6) 3 

VS£I 

8X 3 + 12x 2 + 6x — 63 

VS^5 1 

8a 3 + — 

27 

VS4 1 

a 3 -— 

8 

VSVI 

- — b 6 

21 

vs ii> 1 

A 2 1 — . 1 

Aa + — T -2+Aa — 

4a 2 a 

8o 1 

(3a + 1) 3 - (2a - 3) 3 

8b 1 

(x + 5)(x-9)-15 

8*1 

(x + 2)(x + 3)(x + 4)(x + 5) - 48 


8vs I (x - l)(x - 3)(x - 5)(x - 7) - 64 

88 1 CPPirsCT, x 3 + 9x 2 + 26x+24 = (x + 2)(x + 3)(x + 4) 

8£ I (^Q <?T, (x + l)(x + 2)(3x - l)(3x - 4) = (3x 2 + 2x - 1X3X 2 + 2x - 8) 



<?<? 


0-<? '5 V HI'U (Remainder Theorem) 

«ll»ral PlCDfl ■l’P <pl*i : 

6x 2 — lx + 5 x — 1 'SM 'Q ^P'© ? 

6x 2 - 7x + 5 C* x-l «W <Mt*1 *lt§, 

x - 1 ) 6x 2 - lx + 5 ( 6x - 1 

6x 2 - 6x 

— + 

-x + 5 

-x+1 

+ 

4 

x-l ,^5fT6x 2 -7x + 5 .'SNW 6x-l 4 I 

'sfmrwtfsr, wiw = x + ^siwr 


^ ^rmr awt* /(x) , /j(x) , '4>Mt»l4W r « fc|ttr4W (x-a) Iffl ^5 

'sl5,c°i 5*1 wra ^3f *lt^, 

f(x) = (x-a)-h(x) + r , ^ ^15 a smj «i>oj I 

x = a 

/ (a) = (a-a)- h(a ) + r = 0 • h(a ) + r = r 
^R, r = f(a) 

WTC, f{x) (x-a) wi ^?r f(d ) . 4$ tWil (Remainder 

theorem) *TtW *1 Rite's I cult'll ^*1% f(x) (x-a) ^?t% '5ffl 

‘PfK.’i ^5 ^5T 'Sffl »tf <pw C^?T ^5, ^c®il 5^1^ | S’icfifi willed a = 1 ^.c*i 

/(x) = 6 x 2 -7x + 5; .-. /(I) = 6 - 7 + 5 = 4 Xt (x-a) <fl**lla|T 1, 

'»|er < 9 ^ 'slcerjfl *jr, 's|^c 9 i 'SNFfa ^ I ^1?T ^ ^ *JT, vsl^C 4 ! «rr^ 

c<p|cil I 




f(x) <4?T 'STI3IT *H'si<p ^?T <4^ a * 0 ^T, f(x) (ax + b) toc 0 ! 

f b\ 

\ a/ 

2ffl*f : '»ler < p ax+b , (a* 0) <4?T vjlifll 1 , 

’t#, 

' b ' 


f(x) = (ax + b) • h(x) + r = a 


x + — 

^ aj 


■ h(x) + r 


••• /(*) = 


b') 

x + — 

a) 


a • h(x) + r 


(T^tr^n^CT, f(x) <7P 


b~) 
x + — 

a) 


Wf toot ^T, a ■ h(x) r . 



<tb 




«!«?<? 



-1 

aj 


«|«|5ll51 , r = 



f(x) <& (ax + b) UfWWI'SWm^ fy J. 

«llpl r ^1® : (x-a), f(x) <*RT C^®T *lR f(a) = 0^1 


» : qfc, f(a ) = 0 

*&<£&, ^twr $*Mmr ^nt, /(x) (*_«) toi ^ 

(x — a), f(x) <43 ^<plb I 

R 5 #®^, *fR, (x-a), f(x) <43 43#^fltWI 
' 5 I^43, f (x) = (x - a) • h(x) , C^JtW h(x) 3j£ 9 f% I 
l®m x = a ’fit, 
f(a) = (a-a)- h(a) = 0 

■■■ m= o. 

c<plc»il f(x), (x - a) ^13T Rolen rw 3f3 43S< C 4 ^ 9 ! 3f3 f(a) = 0 ^?TI <4^ ^fllW 
fc’PIW (Factor theorem) *TfaT 1 


' s (^p1 , ^l1® : ax + b, a ± 0 ■RC s l, dlPlfD calc'll '^ 9 t% f(x) <43 (5^1 i<p ^C<5 , 3R <43?. c<P3®i 3R 


A 


r u\ 


V a) 


= 0 ^31 


2t3H : a^0,ax + b= a(x + — L/(x) <43^,3tW ^£3, 3R x + - 


a. 


a t 


= x- 

l a 


f(x) <43 <43>fD ^ i 3R <43?. cwr 


= 0^1 ^f5fc“l3 $*WtWJ3 


aj 


fMc?I3 <4^ «Nfoe (Vanishing method) 3E*T I 

s«wi i x 3 - x - 6 CT^flt*rc3*fa33*rwi 

*rat3T3 : <43tE3, f(x) = X 3 - X - 6 <435fi>3^t%l -6 <43^l>i3»lMl *W*± 1,±2, ± 


3 <43^±6. 

<433, x = 1, — 1 3ta(?iR, f(x) 

Rs$ x = 2 3tac3R, f(x) <43 3Hf3^3i 

«ffa, /(2) = 2 3 -2-6 = 8- 2- 6 = 0. 

TJB* Ik, x-2, f(x) 35^0*1 
.’. f(x) = x 3 -x — 6 

= x 3 - 2x 2 + 2x 2 - 4x + 3x - 6 
= x 2 (x - 2) + 2x(x - 2) + 3(x - 2) 
= (x - 2)(x 2 + 2x + 3) 







* I x 3 - 3 xy 2 + 2 y 3 ^x 2 + xy- 2 y 2 I 

x <& W y <& 35 ^ few Rw&'ll I 

zll'6 X -<4?T ftwMl <PCiJ 


«t, f(x) = x 3 -3xy 2 + 2y 3 

f(y) = y 3 -3y-y 2 + 2y 3 = 3y 3 -3y 3 
.’. (x-y), fix) ^ttW I 

W, x 3 - 3 xy 2 + 2 y 3 

= x 3 - x 2 y + x 2 y -xy 2 - 2 xy 2 + 2 y 3 
= x 2 (x -y) + xy(x -y)- 2 y 2 (x - y) 
= (x - y)(x 2 +xy- 2y 2 ) 

= (x - y){x 2 + 2xy-xy- 2y 2 ) 

= (x-y) {x(x + 2 y) - y(x + 2 y)} 

= (x-y)(x + 2y)(x-y) 

= (x-y) 2 (x + 2y) 


g(x) = x 2 +xy-2y 2 
••• g(y)=y 2 +y 2 - 2 y 2 =o 
(x-y), g(x) «SRT 
x 2 +xy- 2 y 2 
= x 2 -xy + 2 xy- 2 y 2 
= x(x-y) + 2 y(x-y) 

= (x-y)(x + 2 y) 

x 3 - 3 xy 2 + 2 y 3 =(x-y) 2 (x + 2 y) 


'Bhtofl vs I 54 x 4 + 27 x 3 a-\ 6 x- 8 a 


, f(x) = 54 x A + 21 x 3 a - 16 jc- 8 a 
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x - 
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— a 


= x+— = x ( 2 x+a), /(x) < 4 ?T 2 x + a, f(x) 

9 ** 


^ttwi 

54x 4 + 21 x 3 a — 1 6jc — 8 a = 21x 3 (2x + a) - 8(2* + a) = (2x + a)(21x 3 - 8) 
= (2x + a) {(3x) 3 - (2) 3 } = (2x + a)(3x - 2)(9x 2 + 6x+4) 




il x 3 - 2 bc -20 ^1 2 jc 3 — 3 jc 2 + 3 jc — 1 

\s 1 x 3 + 6 x 2 + 1 be + 6 
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i I 6x 2 - lx + 1 

« I x 3 - Ixy 1 - 6y 3 
ff I 2x 2 - x - 3 
HI x 3 + 2x 2 - 5x - 6 
I fl 3 + 3o + 36 

ii I a 3 -a 2 -10a -8 

i« I a 3 - la 2 b + lab 2 - b 3 
iff I x 3 + 6x 2 y + llxy 2 + 6y 3 
iHI 4x 4 + 12x 3 + 7;c 2 -3;c-2 
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I 3 a 3 + 2 a + 5 
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b I 3x 2 - lx -6 
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io I a 4 -4a + 3 
i*l x 3 -3x 2 + 4x-4 
i8 I x?-x-24 
ib I 2x 4 - 3x 3 - 3x - 2 
ib“ I x 6 - x 5 + x 4 - x 3 + x 2 - x 
*o I 1 8 jc 3 + 1 5jc 2 — jc — 2 
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•itow *lFlw>< M wtr itw, autos' tofw?r «roj?r *ito?r >1^41 fqiw 

c*fcsr ton afc'snsiftoi 
’'whk'W : 

04) SNCTft ^5^sm *!W ^VWllfc 4GT 44. *IWIMM WIM IE? CTRflJFlT 44^0 

t^fef H’fK.'O H.CH 4t foil's <PSO© H.CH I 

Wo ?nPr9j?im 44to mwiwi M4 (qft x ) ~m 444 4^1 tout wntft 

'oIc s iI'oIch '8|^Ih*i <pm 'oi'ulu 'ot 03|'© sll*l , Jc®ilcH s ’Q 4 <p$. &®14 x 4?T '4Hjc.»i < ps(.'o I 

4« ’jtj (£)to 44f& S4t*r 444 i 

^-wrflb ’^rsjT*fT i T 4S^ «i'88|'o 3lf*f x ifliT ' 5 IH' fMs toc'o 4^ I 
^wnt?rat^1^^4^i?r43toi *3}H’lt B il Pic& ^BosK ^1 : 
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CW4 SffflJ, A-qn 15141 
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n = c®ilc<Pf5 4?0T 
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»i*m 's ^l«r : 

< PW < ps( r i ^<pn> <p|er *iH»| <psc°i , 

<p leers v lIs*rH, W = qnx 


OTHtPT, q = zlc'8jc<p W?r ulcers C*T WT 7 T TO f*|'^CSr, 


n = 


x = <P leers orf&^TSRT 


W — n WW x ^es fleers <pes 

(vs) ^TSRT 'S "JS^ Rsss* : 

PlPM? d -vt . 

C*T*TtC*T, v = 3% 'ST*CT?T ’lfaes’1 
t = 

(8) •PT'S e^lsM Rsss» : 

PiPrsJ ^fso efrlsMs ’’llPis *lf?faT e t‘, Q(t) = Q 0 ±qt 
C^NfC^T, Q ' a = 'spf ^ WW ^TJRT e&lsMs ^Tf *ltft?T ’if^TK 1 

q = zjfo ^es ftes C*T "HI Pi sdes“1 <ks C^^STI 
t = «ifas j l« ^s l 

Q(t) = t w?r c&fansm *nPur (’lift awn ^sm •+’ ^ *nft c*® 

*k^ *— ’ ft>^* SJS^Is <PSCV» ^.es) I 
ff I *l'OS»sl «('«H RsSS* : 
p = br . 

(TttfFT, b =<^f&^tPr 


r -TO**t^»|W- — = s% 

H 100 

p = wr =i« s% 

*b I #||v&-^fa Rsss* : 

S = C(I±r) 

CTO, S = C(I + r) 

CTO1, S = C(I - r) 

(3M1FT, 5 = telVfU 

C =^flT 
/ = 

r = fl Tl'5 ’pf'ss ^ 

(«0 fltosHpm ftWf s 
^EFT yil<pls c^wi, 

/ = Pnr 

A-P + I- P + Pnr - P(1 + nr) , 



cwus, 

A = P(l + r) n 

I = n ^TSRT < TC<T "^pW 
n = FiftwJ ^fSRT 
P = 

r = <flasas ^1*1 CIS yiM 

A = n ^RI < TCa yil<chR l 

^iKsH i i siPFp ^l\|?i «i^)i»i a*i?r waj c<pic»ii <flas ^FPtiat 45,000 "Bias|?r ulcer's ^pfic®!^ «*ta* 

f^JI® PlC^M <RT, SlWJ^ »W>tJ§aaHi>ffl ftc<4 I 1as§ 5 Wa WIT flat erHlC®l«H I iflETWI 

zjc'ojs* aWtPl^ 15 "Blast BM C 9 ^ I $ ^iWc'® <p's | er*i ^ 11^13 P.c^i'i ? 

WaFt : »IW 4ft, >lf5|fod WJ TOUT x ^Wl%CWfmi?r < 1^in q "Bta*t I 
CallBSM, A = qx 

d^'S'lc^ ^Tt ft®t (x — 5) ®M BM ^.ot! (q + 1 5) "Blast I 
ssm, caliB BN Wll (x — 5)(^r + 15) 

Siy^m, qx = (x- 5 )(q + 15) (i) 

*FRqx = 45,000 (ii) 
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^tjc = (jc — 5)(^r + 15) 
at, ^rjc = ^rjc — 5^r + 1 5jc — 75 
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.'. = 3jc — 1 5 (Hi) 

^tasa*f (ii) 4 q liBT *IH aPiut ’fit, 

(3jc - 1 5) x jc = 45000 

at, 3x 2 - 15.x = 45000 

at, x 2 - 5x = 15000 [fc'wmw 3 aiat *m *u] 

at, x 2 -5x- 15000 = 0 

at, jc 2 — 1 25jc + 1 20jc — 1 5000 = 0 
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af*te 
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^r, JC = 125 at, JC = -120 

^R^JTf aMl^s 3 'SP5 aftaaf, x 'SRT'SIH -120 ataH tsl’b *W I 

.-. jc = 125 

^©sK, J if»ii^s aaaj aaW 1 25 I 

| sfs^ ^(W 10 Pits sw's aits I “iRp'S* & ^l®r 15 Pits s^t'o aits I 'Aldl ^<pwi ^'s 
P its ^Plsflb C“ta S’St'© ’lists ? 

SSNS : »JtS S»P), ^S»«l d C*la S’St'S aists I 



ajjosR, «HI 6 Pits sa«tft> C“ta s’st's ’lists I 


vBsksH « i ^w»t atf% tait'ss aPsaica t x aajta x fa^.fa. care area i taires «i^sit®i $ aa care^ta 
t 2 a*GTatcai cgtreacaa'scaiaaacaaare ? 

mm s alt, cgtrea caaa$m v ft.fir. <sai% atftre cataaacaaaamr « fc.fir. i 

^pt, cgtrea calaaa a*tfa# caa aamr (u + v) fa.flr. ^ cgtrea af%a?a cala*ia aata# 

caa s*Gis (« - v) f^.fa. i 






af*te 
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5(lwf (/) « (u) ciiw <f*w ait, 

xx r i i 

2m — — I — — xl — I — 


af, u = 
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1+1 
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5(lwt (0 C5|^ (ii) RuiM <PM ’fit, 
2v = x( 


f l O 


\ f 2 h J 
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\ f 2 


l \J 


^®wr, cgiffwi caaa*&m - 

2 


l l 


h J 


faflr. 


^catecaaa'fcm - 
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l l 
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\h ( 2J 
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8 I <4^ a*T 12 fate <4a# atfo C&taTO atET I TO <4a# »FT afo ftte 14 lafta 

96f^te 

<3?tel ccfalcolfUc'® ^P'o PfSls -HlPi ? 

aatata : ' s rc s r a#, sm aaatar a% fate x fafta atfa am ^?r •w cffaR&tfifao <^rf& ^ tea 
atftacai 

a^jt^atca, SPRr^FT^M 12 fate aiftcbl4|tbl11> 

.’. y = 12x (i) 

'alata, »FT^M 96 filte atflUbHUbl 
.'. y = 96x-96xl4 («) 

aftoaa (/) care ait, x = — 

12 

JC 4a VIM (ii) 4 ate ait, 

v = 96x— -96x14 
12 

at, j/ = 8> , -96xl4 at, 7> , = 96xl4 
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h i <Hwi®tH w tofc- gtg 2400 tom ^s\ gmt ^prr agi tot® sjffc ^mr <m, sm^ 

gift ^TSIH '5fi5t I 10 "51# '5T^r 8 tof C 9 ^ I gtW WSR "51# 

zlcvsjc<P W tof ^Sff ^t tofe«l ? 

^ I g* *6 *T 4^31 vfl^fD p ftci apse's ’llw I <tm < pl'erfl> q ftc»i apse's ’llw I ^ t4<p|^l <pvs 
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rc®!, c^lcvss ^ci 32 flr.fir. c<jcv» ^Alfl <pvs TfSRT ®iMc<i ? 
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.-. = (30-24) to 
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vSikjH v!j I Ttom n g^fm* <p»H ‘Pslfl r% ’pl^ 1 5 % *11vJ5 apse's rc 0 !, TjI^RI <p?jfD <p»H 
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.■. l Ui4i, wi»r 
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1 ftR 5 !?! < Pf5C's nx 


UOO + 5J 




*r®fik, T>W?r ^c's 1 

100 + 5 


'Bik'sH ^ I “Ivsxpsl 7 £1^1 *i r il<j , lfl 650 1>tW 6 yil<H <pvs ? 

5T5Jt*mr : Wtfjf, I = Pnr . 

P = 650 tl^l, n = 6 <553, 5 = 7 IjT^T 

5 _ 7 
r ~ 100 " 100 

7 = 650x6x — = 273 
100 

^rm 273 i 


v 1 *t^r 6 m ^pfiti 15000 3 w ^pft 

PK?j w i 

C = P(l + r) n [OTHtPT C 

OTWITTO, P = 15000 tm, r = 6% = —, n = 3 w 


100 
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/ 1\ 3 

= 15000 1 + — 

l 50 J 


V 50y 

53 53 53 
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50 50 50 
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446631 
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25 
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25 


17865-24 TjM 

/. ^Pr = (17865 • 24 - 15000) UW 
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4l®t : i I 10 fi> c°i^[ fss>s <psI*I n% ^?T I z% m < p$u.'® rc®i, <ps!o c°i^[ fss*s 

<PSCVS^ ? 

I slPPp “Ivss^sl 6— "5H >>is®i 750 TjTOjT 4 s^css <pva 'Gl-4‘1 3.CS ? 

vs i 4 i gm^3a^j^mr2000 i gi^i?r 3 i 




i l x 2 — lx + 6 vs®' vos’Hics* RcslPi's Pi cos cs’Hio ? 

W) (x-2)(x-3) W (jc - l)(x + 8) 

W (x-l)(x-6) W (x + l)(x + 6) 

*1 /(x) = x 2 -4x + 4^FT, /( 2) 4iT 4M PfobS C^n# ? 

W4 W2 

W 1 WO 

vs I x+_y = x — _y $.c°i , y »<l*i Pi cos cs^Mfo ? 

W) -1 WO 

W 1 W 2 

x 2 + 3 jc 3 
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m x 2 
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x +— =■ ? 

X 

OP) 1 

00 8 

00 9 

OO 16 
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(*l) -2,3 


Of) 1,-5 


*lPte 



*lplw 



i8 1 

x +6 



x x 2 + 6x 



o 

m 

1 

* 

in 

1 

in 

1 


S’icsqf] *i^c»j| 15 Pict>si c<phfi> ? 



(H) x 2 -5x+30 

OH) jc 2 +jc-30 
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W) 2 - *pr 


(*t) 3 *pr 

(H 4*pr 


a+b = -c ^OT, a 2 + lab +b 2 <& c 
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OH) 18 


(«l) 19 

(H) 27 

in 

8jc 3 +27/ ^ fcuflmw 'RcflR« jJH OTH# ? 
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$.0 1 
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W^fU w ? 



vs* i « *t 4?r w 260 to ^ ^ ^ 2 sp , *M?r wtsf 3 *p ^ 

sf viRT ^FtfT 4 sft v lsi'~ y lsi ^ihIh "*?T I 

vsvs I vfl<pfD q<ij x% , »p Five's Rs»*i <Pflc®i C*T ’ff'QTrt ^mr, 3x% *ilc'» toc®! 'Sfa ct>c*j 1 8x 
"GM 4 ! c<jf*l ’tt'STTt Wi I <pvs r^°i ? 

vs8 1 ^pwn «src$ 300 to?r 4 *ia»r ^rm « 400 to?r 5 was w ^ft w 148 

'EM 4 ! ^C*l, •|'S<Pf]| yilvlfl <pvs ? 

vsx? I 4% US c<plc«il T>falfT 2 h^cjw yil<H <3 os^FVj yiMs v Mh»j 1 "GM 4 ! 3.c®i, ^v® ? 

vs'b 1 'srm 3 w 460 'em ^ 5 600 to ^pr, ‘i^ai 

yii<pi«i ? 

vs* I "|v8<pfil <ilPPp 5 TJW^Rr *ra*i yil<Hs) <pv» EM 4 ! 13 *3.cs 985 EM 4 ! *,c* ? 

voir I "|vs<psl *lPh> 5 TJW^Rr yiMfl <pv» 15M 4 1 12 *^ca 1248 "GM 4 ! *,c* ? 

vsisi 5% ^i?r 8000 tos 3 ^pm *ito tor w i 

8 0 i fiiflfor ^*bt ^fu wrm w (K47) x% i 4w*r Ritffci 'Wito p to?r fiiflfr tor wi 

vile* 5 <pv» 'ojl'5 Pic's ? x = 1 5, P = 2300 ^c*i, '©jIuJs ■'llfinM <pvs ? 

81 I C^IM ?m\ 'Q & TO013T 'i'-llvsu^ fa'lD'S *ihF$S \S. 

x t>®ic<p SRsffl <PCfl ^*IBBT vs^jc^p vfl<pf5 ^jc»i st^K W I 

*' x 3 — \ viRT'SlRf^kWI 

X 

•t. smww X 5 +4- =123 
x 

8*. c^rt >fftFs* wusk sosjc«>$ wipr??tim 100 *pr cwm to® ton 1 4 
WIT 5M ■ff W3?fl?r zic'sjcs 1 ?! "5T^1?r v ltfl hH ‘ > jc*fj c&w 500 "GM 4 ! c*cv$ cs|®r i 
7 $. wipt^ x vflw?r'5ic*rr 7 r a ®#f^ < f?rwi 

*r. <3 c?ifE> to?r *ttottorai 

*r. CTfl» tor ^ ^ 5% ®iar (aw. 'skPi^ to 4% ®jor 2 w w w ^pm 
RPic«W ^1 ^.c®il I CHI'S »i»iM Pl4?J W I 



^pp g 

(Exponents and Logarithms) 


«K.*1<P'^^T 's>IC , 1 < P 7 T??nt'^f slFlw J lklc<JJ '®(Fo ^cet P|(.< SfflH <Pfll m I 

G *1*^1 *i»jl*JT*T I ^«0|Pi<p SW*r <?*)! '5TT I 

zjc'sjs* 'Pl’H^hl ^c^ji t Jl^ e fT G ^ ziwjM 'SsH $1141 , oihHj^» I 


C$K4$ « r rtlEiic»i<i I ^ *iI^Ic«ij 7 R?Ut^t ^ri 5 !^ ttft» '®T s t ^ 

*m i 4^1 w ^jwfwUn g ^ -^m aiwt-w *$ *rt* £wtfaF %>w 9 t e ^m 

•MilJtaum % «fl^raitar ^fRr i 4$^ «MilJtoc»M tkob i «fl 

^*oTt?r *u>^» g ■pills*!*) ^«ic<£ ftsrfw '°ii(. 8 iii> r ii wf ^wi c*?, i 


wm c*tw^w%iT - 

> ^l*! JJC><P 4JMJT < PSC'» ■*1lfl<. < ! I 

> *Htw ^ g ^ <tcnjt « mw 7 mu* <it?rc<r i 

> *2&c^»s g sicsiM ^pw *i*)*ulfi *i*)l*)l r i apse's ■'ilflw I 

> n ^ r ^ g ^pF -?uwr ^fim ^ w^r ?jpF ^mssr wr 

«i 

> "pIlES*!*) sjNTT apse's *ft?[W I 

> ■plllfiic*)?! ^hPi SffiM 'Q adwK < p?it'8 Hlfiw I 

> ®Hll*l | i*4 g ^k>lR<p ■pjlRii*) <JJNir apse's ’ilsw I 

> '*wm ts'aslPl^P ^f^TNTf TOC's ’Uses I 

> ?TWM «Hl9*tc»ra <3^4 G TOC's *fl?TC4 | 

> < Wl' 7 14C®l'i5cf)f) *ll3,lc<)j ^TWI^t G ■^l'»lR<P ■Pill?)*!*) TOC'S v llf)C < ) I 


8 -i J 1 & < P {Exponents or Indices) s 

«il»)ol ccjRc's ^dcto C*Of| cdRc's *Jpt?r 'Q J iHc<£ cerc-A I 

*1&4 G foRj ^I'wRl'S fllPlC^ dlPl ^ll ^5" I 







^l«f : *llPf^Rr : 

aR s $3R*UT'^T dlPld s*f»i<p 

Wf1*t 



2x2x2 

2 3 

2 

3 

3x3x3x3 


3 


axaxa 

a 3 



bxbxbxbxb 



5 


a c<jc<p1c*iI ^R^lt '^PT, n ^R*!^ a iflET asfw ^fK, a X a X a X x a a n 

<^rtr=r n i 

ax ax ax x a (n 7 R 4 tJ^ 5 ' a) = a n . 

a -» 1«ra 

^Hl?r, a" =flxaxax xa ( n ^R^ a) 

^ ^ *Ht^ ‘ffsRJiJtt TO, *Wl^ ^ *HF5FP ^f??^Q SjCS ^ I 

1%% aei? faP^^R^ITO OT5) ^^1^ n e Q C^TO^RsITO C^fS) a n ^R^lfwi 

fic-h C^Wl, n e TV ( - ^I'»|R < p ^Rsjjt^ C^) *^T TO I ^®W5T 'si^ii -'JD^'G ^.c's ’ilw | \ocs ^T ' 5 Jl i ftfw 

■®c?i?r ^$5 <5c®i (fl^iic*i <? r vs iic B ii&*ii <psii to i 

8-^ Tjpc^n ^hPi 

q&, a e Hi m, n e TV. 


^ari i 
*jar*i 


a xa = a 


m + n 


m [ a m ~ n m > n 
a 

~Zn ~ I -T— n >m 

Cl „«-« 

a 


PiCM ^ TO ^*t TO" : 


^ „ n 
a ,a 

a ^ 0 

m> n 

n> m 

m = 5, n = 3 

m = 3, n = 5 

a 1 x a 

a 5 x a 3 = {ax ax ax ax a)x {ax ax a) 

=axaxaxaxaxaxaxa 

= a*=a 5 + 3 

a 3 x a 5 = 

tT_ 

a 5 _ 

a 3 axaxa 

a n 

1 

Ico 

1 Q 

a 5 axaxaxaxa 

1 1 

“ 2 “ 5-3 

a a 


„ n _ m + n 

xa — a 


a 

— 

a n 


a m ~ n m>n 

l — — >m 


n-n 





1* 


^T«l (ab) n =a n xb n 

(5 x 2) 3 = (5 x 2) x (5 x 2) x (5 x 2) [va 3 = ax ax a; a = 5x2] 
=5x2x5x 2x5x2 
= (5 x 5 x 5) x (2 x 2 x 2) 

= 5 3 x2 3 

, (ab) n = ab x ab x ab x xab ab ^ *ff] 

= (axaxax x a) x(bxbxbx xb) 

= a n b n 


^3T8I | 



= —,(b*0) 

b n 

3 5 5 5 

= — X — X— : 
2 2 2 





a a a 
—x—x — 

b b b 


5x5x5 

2x2x2 

a 

< x — 


5^ 

2 3 




ax ax ax xa _ a n 

bxbxbx xb b n 


(index law) 'TfaT ’lEifo's I ^ sdWlhl C^3f ^T??lTt •'rzWscH*] "ito a 0 

iWfl' n ^^jSstWTirsWRI 

: 0 ° = 1 {a * 0) 

a' n = ^5 (a * 0, n eN) 
i£RI <fc °1 m iW n 4?T ^R5®T 

m 

^n=fl m - n ^l 

: — = — = a°~ n = a~ n 
a n a n 

^Sf <t I (a m ) n = a mn 

(a m ) n = a m xa m xa m x xa m [n 

= a m+m+m+ +m [sfmn <?rrW] 

nxm „mn 

= a =a 
(a m )" = a mn 



Slf'fco 




i I : (?F) ^3- («|) 

5iWf:W — r- = 5 2 ^ 3 = 5” 1 = \ = - 
5 3 5 1 5 


r 2V 5 




v-v 


W) 


f ov 


\ -5 


5-5 


*1 : f!P) 


2 

3 ; V3 

5 4 x8xl6 


U-- 




3-2" - 4-2 


n-2 


2 5 xl25 


2 " -2 


n - 1 


^X8X16 = 5S2»X2- = 5'X2>- = 5^ g = ^.3 
2 5 xl25 2 5 x 5 3 5 3 x 2 5 5 3 2 5 




= 5 1 x2 2 =5x4 = 20 

3 . 2” — 4 . 2"“ 2 3 . 2 n — 2 2 • 2' 1-2 


3- 2” -2 


2+n-2 


2 " -2 


n - 1 


2" —2" • 2~ l 


2" -2 n - 


3 • 2” -2" (3 - 1) • 2" 2-2" _ _ . 

“ f i \ “ 1 “1 -2-2-4. 

1 - - • 2" -•2" -*2" 

2j 2 2 


<?m<X, (a p ) 9 ~ r ■(a 9 y- p (a r ) p ~ g =1 
mm : (a p ) 9 “ r • (a 9 ) r ~ p ■ (a r ) p ~ 9 

= a piv r) .a vir p) .a rip v) ,[\- (a m ) n = a™] 

- a P<i-P r . cP'-m . a pr ~ qr 


- ^q-pr+qr-pq+pr-qr 


= a°= 1 . 


<Pl®f : W : 

□ □ 

(z) 3 x 3 x 3 x 3 = 3 (if) 5 x 5 3 = 5 s 


(Hi) a 2 x P= a~ 3 (zv) p = 1 (v) (-5)° = □ 


8-M) 

i 

5 2 x5 2 



i i l i 

^rt^isr, 5 2 x5 2 =5 2+2 



5 


’^rtf-bo, ’tf^o-^’sr-bo’sr 






( iV 
5 2 
v j 


= 5 


5 2 (fosk v||\o) = 5 i£j^ 5 <£RT Vf*pi (R€hr = 5 2 
1 

5 2 7” Vs ^wor^ffiT^ri 


1 1 1 


qftlsr, 5 3 x5 3 x5 3 = 


1 1 1 


1 1 1 

-+-+- 


( *Y 

5 3 

y 

3x- 


®lH*r, 5 3 x5 3 x5 3 =5 3 3 3 =5 3 =5 

f i V 


= 5. 


v y 


5 3 4?T ^5) =5 5 4?T (^»'©li) ^fO =5 3 

1 

5 3 C* 3/~ <£ET*HWT V5 ^WOTOT»lt^l 


/i^r *|c,*wi c^oa, 

i i i 


j/ 1 [« a” <fl?T a»l»l<p *ff] 


f iY 

a n 

v y 

i i I I 

fl”Xfl"Xfl"X Xfl" 

111 1 

-+-+-+ .+- 

— Q^n n n n 


PJ>^ n *R?&^ 1 4?T CTfsfl 


a 


a 


= a. 


( iY 

a 

\ j 

1 1 
a n tfl?T n ^r>ll^5 = a a <4fT n^r^T = a n 

i ( iY 


a n 4?T = 


a' 

v y 


i i 


= a a <4?T (a)" =a n = 




4a I a ‘SET «'»» I 



3 1 

I : (*P) 7 4 • 7 2 


3 I 
\2 


« ( 16) 4 - h ( 16) 2 (* t ) 


( 2 ^ 

10 3 

V 7 


3 1 3 1 5 

0*F) 7 4 -7 2 = 7 4 + 2 =7 4 
(16) 4 


(«D (16) 4 +(16) 


3 1 

2 


3 1 


— = (16) 4 ” 2 = (16)4 = (2 4 ) 4 =2. 


( 1 6 ) : 


(*0 


z ' 2 A 

10 3 

V . ) 


2 3 


= io 3 * 4 = io 2 =VIo. 


: (*) (12) 2 x V54 (*l) (-3) 3 x 

- 1 1 1 
(12) 2 x V54 = r x(54) 3 

( 12)2 


/ 1 V 




1 1 


J—xp’xZ)^ i r x(3’)>-2> 


( 2 2 x 3) 2 

1 


(2 2 ) 2 x3 2 


1 


l_i A i 

, ' 2 3 3 1 3 2 3 2 3 2 V3 

,-x3-2 3 = — x— r = — 

1 2 1 i_l 2 i 3/4 

2-3 2 3 2 2 3 2 3 4 3 v 


« (— 3) 3 x 


y 

J 


= (— 3)(— 3)(— 3) x 




5 5 - - 

7 4 2 2 f 9^2 ^ 9^2 - - 

^Bf : W^![ : (i) (li) - X - (ill) 8 4 -h8 2 

32 UJ UJ 

Wtfa : 

1 . a > 0, a ^ 1 a x — a y ^c»l , x = y 

2. a > 0, b > 0, x ^ 0 *k^£ a x = b x , a = b 




fcTOST'f'bl : 4 X+1 =32 

WT: 4 I+1 = 32 

(2 2 ) x+1 = 32, 2 2 x+ 2 =2 5 
2x + 2 = 5, [a* = a y x-y] 
2jc = 5 — 2, 2x = 3 


8 -i 


W (i — io) : 


3 3 -3 5 


7 3 x7“ 3 


W-%7 


2 -125 


«l (2a" 1 +36" 1 r *U ^2 

l a 6 


VI Jx 'y -Jy 'z -\z ^,( 


(2 -1 +5" 1 )" 


),y > 0,z > 0) 


2" +4 - 4 . 2" +1 

2" +2 -r 2 


^ 2 m * ^ m-l ^ m +1 


Smt'tW ( ii - itr) : 

4" -1 

ii I - — - = 2 " + 1 
2"-l 


2^+1 2 2 P~‘l $p + 1 g? 1 

- so 


( t ^N 71 ( 'N ( sw n p+q q+r r+p 

, a a a , . a p H a H a p 

ivsl • • — =1 i8 I T—X—T—X z— = 1 

m n I 2 r 2p 2 q 

\ a \ a \ a a a y a * 


2r 2 p 2q 

a a y a * 


f X\ ab \ JtM* c f x c | ca 
iff I —r- • — ■ — =1 


( a\ a+b ( b\ b+c f c\ c+a 

ifcl ^ • — • — =1 

UC X X 


^r\^T\[^r q -- 1 


i V I ^ a x = b, b y = c c z = a ^?T, '®C < 5 CENT'S CT, xyz = 1 




*o I 2 2x+x =128 2i I (s/3) +1 = (V3 J* 1 


ihl 4* = 8 


2* + 2 1_ * = 3 



8-8 vptfBm (Logarithm) 

W spnfspR <1J<|^I« Wf ^ I ®T5f#W^ TOI’f *T*t ( Log ) PP«IT ^ I ^ 
' 5 R?ut <hPi?i »j^i<p«i, '®m<p®i ^sjift log ifl?r -f3rtir wf m i 

^rmr wtft, 2 3 = 8; 4$ fcftik* wto ^*nw pwt ^ iog 2 8 = 3. Wwt, 

log 2 8 = 3 ^PT, ^TWT PKT ^ 2 3 =8; «l4ft, 2 3 =8 ^PT log 2 8 = 3 

log 2 8 = 3 ^PT 2 3 =8. 2" 3 = -^ = - PF ®!Pt?T TOJPT PWT m, log 2 - = -3 . 

2 8 8 

a x =N,(a> 0, a± 1) ^PT, x = log a N 
N iSRT a fefe*»r»M*lt*jri 


»T*F% : X *RW ^ ^Ttt <^F *TT PF^T, a x T^Pff | X5t$ ^ 1W 1 1PBT ^IH 

«llc^'*jt <1^ I ■J.IJ s Ml'S| < P ®lC’ls M$. I 




(0 io 2 =ioo 


■^dpps ’SIWJPT 


w 3-2 4 


10° = 1 

logi 0 l = 0 

(“) 


e° = 

fl 0 = 1 

log e l = 

(iv) V2=4 


10 1 = 10 

l°gio 10 = 1 


e l =... 

= 

= 

log a a = 1 


*#, a > 0,a ^ hb > 0,b ^ 1 »*W, M > 0,N > 0. 
^5 i I (^) log a 1 = 0,(a > 0,a * 1) 


0*0 log a a = \,(a>0,a*\) 
sWf^l^^^aiWWlt 5 !, <3° = 1 
.-. W’ftt, log a 1 = 0 ( gratf*te) 

(*f) J 30 C < Pfi a 1 = a 

.-. hpi jr*m\'SP5*\$, log a a = 1 (aroifte) i 
^5^1 log a (ACV) = log fl M + log fl N 
W : «ri^, log a M = x,\og a N = y; 

:. M = a x ,N = a y 



W, MN = a x -a y = a x+y 

log a (ACV) = x + y, log a (ACV) = log a M + log a N[x,y 4?T sPimi ] 
\og a (MN) = log a M + log a N. (sfflffa) 

I log a (ACVP.....) = log fl M + log fl N + log fl P + 

I log a (M ± N) * log a M ± log a N 

^3Jvs| l°g a = logo M ~ log a TV 

SW*t : *#, log a M - x,log fl N = y; 

M = a x ,N = a y 


M a* 

— = — = a y 
N a y 


log, 

log, 


r M^ 

k Nj 


= x-y 

= log a M - log a N (mftv) I 


\N; 

^31 8 I log fl M r = r log fl M. 

SW*t : *rf?T, log fl M =x\ :.M = a 


(M) r =(a x ) r ; H M r =a rx 
••• log fl M r = rx; log fl M r = r log fl M 
log a M r = r log a M. ( ) 

S^T : (log a MY *r log a M 

^31 <t I log a M ~ log 6 M x log a b, (%% 

2f*lH : log a M - x, log 6 M = y 

a x =M,b y =M 

a x = b y , ^ (a x y=(b y ) y 

X 

1 \ b = a y 

:.-=\og a b 

y 

^T, x = j>log a b, log a M = log b Mx log a b (Gift's) 



«i»lpr<l€ : 1 og a b = — - — , log 4 a = — - — 

1 og b a log a b 

SffiH : 'srrsraT Wtf^T, log a M = log 4 M x log a b [^3[ <t] 

M = a ’lit, log a a = log 4 a x log a b 

^t, 1 = /og 4 a x /og a 6; log b a = 1 , log a b = — ^ I 

log a b log b a 

^t, 1 = log 4 a x log a b; log 4 a = 1 ,^T log a b = — (S*rlf*te) I 

log a 6 log 4 c 

<\ I : o*) log 10 100 (*f) log 3 - («t) log /j 81 

: 

W log 10 1 00 = log 10 1 0 2 = 2 log| 0 1 0 [V log 10 M r =r log 10 M] 

= 2x1 = 2 [vlog a fl = l] 

(«0 log 3 (i] = log 3 (i] = log s 3- ! =-21og33 [vlog„M'=rlog„W] 

\*J V 3 J 

= -2xl =-2 [vlog fl « = l] 

W) logjj 81 = log ^3 3* = log^{(V3) 2 } 4 = log v3 (V3) 8 
= 81ogjjV3 [.’ log a M F =r log a M ] 

= 8x1 [v log a a = 1] 

= 8 

V I C^) 5-\/5 ^ 5 ? 

(*l) 400 ^ *t*T 4 5 W ? 

: (*) 5^5 5 

I 1 

= log 5 5 V5 = log 5 (5 x 5 2 ) = log 5 5 2 
|log 5 5 [v log a M r = rlog a M] 

= |xl ['•’ loga 0 = 1] 

_ 3 
~~ 2 



Vo 

0*0 a 

afcpIOT, log a 400 = 4 
.-. a 4 = 400 

a 4 = (20) 2 = {(2>/5) 2 } 2 = (2yj5) 4 
^T, a 4 =(2y[5) 4 

a = 2S [•: a x =b x ,a x *0 a = b] 

1fe% 2>/5 

(^) log 10 x = -2 0*0 log, 324 = 4 

5iWf: 

0*0 log, 324 = 4 
x 4 =324 = 3x3x3x3x2x2 

= 3 4 x 2 2 = 3 4 x (-n/2) 4 

* jc 4 = (3V2) 4 
/.* = 3V2. 

^TWiol 31og 10 2 + log 10 5 = log 10 40 

7rsm:^W= 3 log 10 2 + log 10 5 

= log 10 2 3 + log 10 5 [v log a M r = r log a M] 

= log 10 8 + log 10 5 

= log 10 (8 x 5) [v log„ (MN) = log a M + log a N] 

= l°g 10 40 

= log 10 2 3 + log 10 5 [v log a M r = r log a M] 

= l°g 10 8 + log 10 5 

= log 10 (8 x 5) [v log„ (MN) = log a M + log a N] 

= l°g 10 40 
= 

log„V27 + log.,8-iog,oVioOO 

log 10 l-2 






Vi 


logio V 27 + login 8 - login VlOOO 
log 10 l-2 

_ log,o(3 3 ) 2 + login 2 3 - logioCIO 3 ) 2 

1 12 
log '»10 

3 3 

log 10 3 2 +log 10 2 3 -log 10 10 2 
log 10 12-log I0 10 


_ 2 


3 log 10 3 + 31og 10 2-|log 10 10 


l°g 10 (3 x 2 2 ) - log 10 10 


-Gog 10 3 + 21og 10 2-l) 

1 [v log 10 10 = 1] 

(l°g 10 3 + 21og 10 2-1) 

3 

" 2 


i I : GO log 3 81 G) log 5 V5 (0) log 4 2 GO log 2 / 5 400 

(«) log 5 ^/ 5 . V5 ) 

*1 JC : GO log 5 x = 3 G)log Jt 25 = 2 (*0 log x — = -2 

16 

vs I C'fSTt'Q CT, 

GO 5 log| 0 5 - log 10 25 = log| 0 125 
W logic = logic 2 + 2 log 10 5 - log 10 3-2 log 10 7 
(•0 3 log 10 2 + 2 log 10 3 + log 10 5 = log 10 360 

8 I < PS : 

^ 10 «, 25 81 

GO 71og 10 ^ 21og 10 ^ + 31og 10 gQ 

G) log 7 )- log 3 V3 + log 4 2 

(0) log e — ~j I - log e log e — 3 log e b 2 c 
c a a 


8 <t 

'Sid*? <3 ■'ir'bt '°iI < pIw 20PM <pscvo I 

<m?s = 300000 = 300000000 fifcm / OT . 

= 3x100000000 ft./<7T. = 3xl0 8 ft./<7T. 






= 0-0000000037 OT.fir. 

= — OT.fir.- 37xlO“ 10 OT.fir. 

10000000000 

= 3-7xlOxlO“ 10 OT.fllr.- 3-7xl0“ 9 OT.fir. I 


^ ^'Q<ijlc < p ax 10" ^?T, 1 < a < 10 <4^ 

neZ. c<p|c»il TOBW a x 10” q^lc^ ^*Tf ^ fa'ea|Pi<p I 
: Rods c^«9lPi < p ^?T : 

(*) 15000 (<D 0-000512 


s-'b *rtlfitoN 
•THiraUM 

(*P) •rtlfiii*) (Natural logarithm) : 

^UnJlew Wi Ctftm ( John Napier : 1550 - 1617) e CV *TOT sm *1*1101*1 

5P#5 ^ W r ^CHI e 7f9Ur, e = 2-71828 I ^SST tfl$ *Mll3wt<P 

e foRto ®Ptl%?sj ■5j|'»|R<p <q°il ^ l log e x \nx ffPlT^r l 

(«l) •Mlfiiw ( Common Logarithm ) : 

^fuIcws ’llPi'oRi wiRl ( Henry Briggs : 1561 - 1630 ) i^S 10<r^"f%% *^51 «HlRiic»ni 
ci»Ri (*Pt C&f^T ^f 9 ! *11*11*1) frsf?f wi I '®1*l ^ irilfiNUCT 10 

^^fet^8i%% io *ra^8^?n 

8-s •mflNcw 

(*P) (Characteristics) : 

U4<pfi> 7R?Ut N fa«e|f*i<p '®lls > lcfl <P«1 *tt^, 

AT = axl0”, OT<ltCT N> 0,1 <a <10 ^neZl 

&mi*iw io 1%I^t'o»r»tta 9 ift, 
l°g 10 N = l°g 10 ( a x 10 n) 

= logjg a + log 10 10” = log 10 a + /ilog 10 10 
■’• log 10 N = n + log 10 a [ v log 10 10 = 1] 

Ws io 

logN = n + loga 
\ogN 






<pR) : i 


N 

V 


mHfts 1 fa*js 

^Plff wi'wpj'ix^lJt 


6237 

6-237xl0 3 

3 

4 

4-1 = 3 

623-7 

6-237xl0 2 

2 

3 

3-1 = 2 

62-37 

6-237X10 1 

1 

2 

2-1 = 1 

6-237 

6-237x10° 

0 

1 

1-1 = 0 

0-6237 

6-237xl0 _1 

-1 

0 

0-1 = -1 


<pR) : ^ 


N 

V 


T’lfts* Pr^<3 (fl?T 

■sn^f o <o?r*R»ijT 


0-6237 

6-237xl0 _1 

-1 

0 

-(0 + 1 ) = -1 

0-06237 

6-237xl0“ 2 

-2 

1 

- (1 + 1 ) = -2 

0-006237 

6-237xl0“ 3 

-3 

2 

-(2 + 1) = -3 


55 s i Bi-jp <pR) : 

aw ^wufir *ff wf < 1^*11 «rr^, ^r??iTi1^?r *t^iiQkc^ 51 ’jffr ^ ^^r??iji?r cror 1 ^r 

*HW^ I m ^T ^tTtf^ «HlRiic»j*i (m-l) 

^<p-^ c^lw ®T , P ^>Ei : 

aw 7R?um ^r arn^ THfaF ^ ^ sm ^rKN* to wjm o cprT 
^II<pc<i, ^R?lj|fDfi altera 5,c<i "Jems ^I^UIsr cdcs 1 C#r ^cs , HI'3 |<p I ^5, SlgR^s 

"Jems ^?ITT k ^R'tylfus ’Hllsie^s 3 ,c<i {— (k+ 1 )} 

ij^SJ i I < H'ai+ "^T , mi'ai<p $.0® Hot, «WR5 *H'ai+ I 

tj^sj 1 o<pic»ii ^ »iivai<^ ^.c*i, ^s’fUs sm *— ’ *rr ftnr ’jffofwi Sacs *-’ (m !&■?*) ftcs 

^ri <?m, <3ffo -3 3 fwn 

fc*Wf 1 fas* wm*j^ri?i srcsfa w : 

(0 5570 (ii) 45-70 (iii) 0-4305 (iv) 0-000435 

: (0 5570 = 5 • 570 X 1000 = 5 • 570 X 10 3 
.-. 3. 

«MW»IC4, 5570 4 ft| 

.-. ■wirt1^?r«r < 3ff^=4-i = 3 
.■. 3 . 









V8 


( ii ) 45-70 = 4-570xl0 1 

i. 

'SHJ'ttl M , C44 TOT, wf 

.-. =2-1 = 1 
.-. 45-70 ?TC?lTlft?r 1 

( hi ) 0-4305 = 4 -305 xlO -1 
.-. -1 

'oi'U'olw, TODlfl&T TlfW ^#5, Wf C<MHI W 5 C 1 ^, -J-ijfD '5^ I 


'SHJ'tolW, 0-4305 1^ « 49 4 4*1 W 0 (*pl) 

.-. ^utf^r^ = -(o + 1) = -i = f 
.-. 0 • 4305 ^TS^lXtffo ^TC®l?r r 

(i !v) 0-000435 = 4-35 xio -4 
.-. -4 4 

'SHJ'ttlW, TWrffo 4 «W^tW 3 fl» 0 ( ^ ) TO I 

.-. = —(3 + 1) = — 4 = 4" 

.-. 0-000435 4" 


(**l) ( Mantissa ) : 

cror Ti^um ^T*n^t »rc»Br 1 ww csfc 'wrap? i <nfl> : i 

PiPt<D *tffe 'SJH <psl I 

c^ic^i »iG’ta "®r®t '8i^«pi wr m i m® ^jh^wUcfifi wt i 

«il»ifil R'olfl ’-hqfoc'®, j iI^,Ic<jj 7 R?lTl^' ' 5 K - R s <p?iwI I 


-wMfwfc&w »iw«j : 

i\Sl log 27 17 i^^'O'SR^f^kw : 




AC 


log 


2717 


= 


3-43408 


.*. log 27 17 3 -43408 






stfefa 


V(t 


*81 log 43-517 




AC 


log 


43-517 


= 


1-63866 


.-. log43-517 4?T<2% 1 -63866 

0-00836 ? 

*1*)hl*1 : <Pjh^C e l'i5s <pEi : 

|~-~| -2.07779 = -3+0.92221= 3 .92221 


AC 


log 


0-00836 


.'. logO- 00836 4?T <Jffo -3 ■ 92221 , lanpppft ^?T wm 

<3fam •-• ^wuffisr «*inr <m*rnmr^n 

I log e 10 : 

^TSJWm : log e 10 = 1 

1 


log 10 e 


1 


log 10 2-71828 
= 2.30259 (am) I 


0.43429 


[^jh^cWwi <pw] 


s <pEi : 


AC 



In 


10 


= 


2.30259 (am) 


4*1®! : ‘wh^C'ius *ks PijjPiRl^® 10 'S e l«fe<p f'K?! 4m : 

(i) 2550 ( 11 ) 52-143 (in) 0-4145 (iv) 0-0742 


^Ht8-vS 


* 1 

CTH 1 ^ a° =1 ? 





4*. a = 0 *T. a * 0 

a. 

a>0 

m. a ^ 1 

*1 

V5 • V5 ? 





Vs *. (Vs y 

a. 

g$y 

m. V25 

vs 1 

log a a = 1 ? 





4*. a > 0 *T. a * 1 

a. 

a > 0, a * 1 

m. a ^ 0, a > 1 

8 1 

log x 4 = 2 ^FT, x W ? 




4*. 2 *. ±2 

a. 

4 

m. 10 


<t\ i£14#^?lTf^ ax 10" «ll*lM esrnmW^T^ C45mf& ? 

1 < a < 10 *. 1 < a < 10 a. 1 < a < 10 


m. l<a<10 











'b I PlCDfl B 1’ ! P W : 


i. log a (m) p = p\og a m 

ii. 2 4 =16 «iw /og 2 16 = 4 

iii. 1 og a ( m + n) = 1 og a m + 1 og a n 
czffcc's c<phH» ? 


T. z 'Q ii ii 'Q iii *t. i 'Q iii ^T. i, ii « m 

*H 0-0035 ? 


3 *T. 1 *f. 2 ^.3 


br I 0 • 0225 Rw&il s*w Picmi S'qs "^g : 

(i) a" 'Sfl^R Picmi c^hfD ? 


T. (2-5) 2 *f. (-015) 2 

* (1-5) 2 

(-15) 2 

($) ^Wtflf&ST ts«8|Pl < P PlCDS Will* ? 



T. 225x10^ *f. 22-5xl0" 3 

*f. 2-25xl0~ 2 

-225x10 

{' 6 ) ^wuffl?r 7 ft < TRT e f ^lc’fs *3^ ? 



^.2 *r. "l 

*r. o 

2 


bl fowlPn* sJCH SMHH ^5?T : 

(*) 6530 (*l) 60-831 (*l) 0-000245 W 37500000 («) 0-00000014 

iol : 

(^) 10 5 (*l) 10 -5 (*l) 2-53xl0 4 (*) 9-813xl0" 3 («) 3-12xl0" 5 





W 4820 0*1) 72-245 (*1) 1-734 (R) 0-045 («) 0-000036 


i’i.l ^jh^OTWl <13.1*1 <PCfl f*ICI>*l 7 R*ljl , JO e ll?J ^IC’fsi < 3 < fa 5 'Q '5N?*R S : 

W 27 0*0 63-147 (*1) 1-405 W 0-0456 («) 0-000673 


i«l *lM*K 4 W/'8MW*ra ^IWM *l*t (^Pl^ *ttF *flfe) ^?T : 

(*) 5-34x8-7 0*1) 0-79x0-56 (*l) 22-2642 + 3-42 (R) 0-19926 + 32 -4 

i8 I ■#? log2 = 0-30103, log3 = 0-47712 log 7 = 0-84510 33T, ^ra %5?T TtiPVpm ^ 

f¥?rw : 


(*) log 9 (*D log 28 (*D log 42 

iff I (WTrr^, * = 1 000 «IW >> = 0-0625 

jc W a n b n 'sfRsfra SRsK a 'Q b c»HR<p ^?uri 

*f. x 'Q y »fl?r fo«e|Pi<p 'SfRs Its SRsK I 

*r. xy 



<N«r«ronr 


(Equations with One Variable) 

^tsi?lT CSjPlQs ^R 5 « ^sT aercils. ^ ^T4^R I i*R* t>«i<pftPi£ 7|^5T 

^RRRt^tESlf^ <4^ j i»j^uIsi •'iJi'i ’li'i ^»T toI ■nHc^ ' / i»o < p ^I'fi <pwf?,l 

4 wtw (£1^5 « <*rr ?p*ntf toisr w ots 

•>i»wl4 '>i^l J qlc.*i <S^R <imlfi W*flt*TT 3,ww I 


wmcnwl^w^rf- 

> >iSjl<w«i « 'ntwM apfai ^TNir : ^us *mn i 

> i£)^5^s ai5l<PSC 4 1«l R^RR TOC'S *fRS^ I 

^ RRRl%%^ ^toI's »i5l<pfH ’ita <pca •'i*jI i 1R TOC's v ll$ic^ | 

> ^TOcfa ?RRH TOC's *tRR « trRR CTfS' f*rfa aRW I 

^ < il« < il'si^ < p »i»i»uI*i Rail's ^i»DtoH ’ita <pc$ •'i*jl l fR TOC's ,y l|jics I 

«il»Ml Wtf'T, x + 3 = 5 4^tT> ■>i5) < pjH I *4lT> 'wRh W® ^C °1 «iNsl «i«3|'© $Itf*T x <4?T 'SJH R?T I 4'SltR 
'ol'asivo sJlf*T x (iRf&RR*! 'siMI-sl , x + a = 5 *i5ta*HfD ^RRR TOC's ^PT, x (4?T 'SJH f*rfa ^T, a 
(fl?T 'SJH 'RT I 4 r *rtE'T x "5W e a W $JW Rwm *RT I 'flc’PWi x 4*1 'SJH a <4?T '4RTW ‘*1t > ®UT ' J TtR I 
'sw a f*W?f TOC's «ihfll PNc^l a = 5-;c;^lR a (4?l"5lH x 4?I"SIRTW ■'tTQ^lT RtW I ‘fl , *TfC»T 

a d*h* 'Q x $JW RwId's I 'scs Rc*l<i c<plc*il Pic'-rH *TT ^IIto^i stoPi's «iyil51 x b®!^ 
Rc^tw *Rt ^?T I ^TRR*!^ <tf»ihta <*fG ^Jcto C"lw5i ftWRT «ito x,y,z R* 0*1^ Regies <*Rl 2R4 

ftcTO ^to a,b,c R* <psiI ^?T I 

CT ^51<pscH (5<pfij 'sn^r «i' 08 |'a ?rtf*T ®ttW, '»l(.<p t>»i<pRFl^5 ^RPT •n^l<pfi'-l | c<J^ r 1 , x + 

3 = 5,x? - 5x + b = o, 2 y 2 + 5y - 3 = o ^'ojlPl, 4^P1t 4^ b®i<pRFl<5 ^i51<psiH I 
«iN^I <T y f5' wlf^T I ^ 5 = {x : x e R, 1 < x < 10} ^S 1 , x 'SJH 1 C^lE^ 10 

c<ic < plc*il ^I^lJT ^.C'a *tt^ST I x '5W l < plc«t5. «ihsl <i a ic’a ^tt^ CT, ^t*T ^?T sffNJ 

cult'll c^cUfi 'oiPiRi ^<)l|?j ^*f»T volc^p I 

^S: C^tWT >l5l<W^ m ^Wl JC + 1 = 5, 2x-\ = x + 5, 

y + l = 2y-3 3 i5l < wl^c°ilfi zlc'oj < pft5?i 1; ^ ^i^l<pfiH I 

'STRICT, x 2 + 5x+6 = 0, y 2 -y = 12, 4jc 2 -2jc = 3-6jc a^J^lUfJ 'm 2; 

t>«i<pRPl4> R'q|'» I 2x 3 - x 2 - Ax + 4 = 0 *i5)<wHfi> ^ Q|xi|v© i 



<?•* « ^ 5 ^ 

foc^s ^*1% flics’, (2ft h^© v» |*M c*p) ^pj < *lft s W 

■Hies I Hc’Pfi b^ic^fi *ig^|cd m ^fsiH 'H'Q ^.c'o "Hlw I ^iftft*! ^NWR <pcsi ^iw|ct> 

fttff5?f ^ *IR •tl'S?IT ftftft I ^ I 

^ftT 'i^sMlu Pi"*! I <$411*14 C^ftZI i$’]c®il >»i»iH ftt '»i j i»jI*i 3,0© -y llw I C^H", 

x 2 -5x + 6 = 0 ^ffftft'tft?!'^ 2,3 I '5T ftft, (x - 3) 2 = 0 x 3 W 3,3 

I 

*rc®*r : tea ^I4ppi$ ^i% «nw i W4?r ^5 ftfa©?r '3^?um cr?tg 

^sfpft* »ilc'is W»!J «ic'©if5 Ppft I ^fsiH B«?s ^5?T ’ic^si 'SIWT c<p|c*il C^f C»^ <ic°i5. I 
c<i»i r i > (jc + 1) 2 - (jc - 1) 2 = 4x <^ s fl> '°lC'o^j <$fi> jc <$?T ^ft 55 ! ^Ic^fl ®MJ Pl"«! 3 C<l I ^>1$, <$^ 
>l5l4d e lfD 47 ft ^ 5 Pf I ^iMPl'Siil ^ <$4ft I <&&, ( a + b f = a 1 +2ab + b\ 

(> a-bf=a 2 -2ab + b 2 , a 2 -b 2 = (a + b)(a -b ) , (a + bf = a 2 +3a 2 b + 3ab 2 +b 2 ^4JiP «l«»i I 

W >l5l4*ft 'SfW^T *m I ^5W (=) teiT ’=’ ^ ftl^S I W «it«n$ 

*i»i) 4?H <ic®i WTO C^STQ 7 Tftft e ^$' ^fsiH 41^31*1 <psI ^5" I 


'Q 'OH'OCIS v lHh J J Pcd C^T'STTt 3C° , ll : 


*i*hwt 

'SIC'OI 

il fi>C 3 ?*i "He 1 ? 3 |l 40 © -y llw 

^ftt ^pj «fft*re *ttc?n 

^ 1 Swi v lc , *i*?i viMl 30© -y llw 1 

o 1 (W ftt WHS 

^>Oj ^ 1 

81 b*1t<M TltPW ^?UT W 

*ltOTI 

<? i »rcr i 

^1 S'©?) Hc^p »iliiil , *i*ii - i ^llc^ l 

is 1 c^icw j i < p b i ‘ilc'ifi er»u ^ir*rl?m 

wllUw^TI 

81 ^ 5 WtT »ll(.»is ^i»i'8lfD ^ 5 T 1 

<t 1 


^ 1 ^ : 


i I fSftRT *l^4«H»jC«lft C4Mfi5fl V||vs <pv* 'Q ? 


(/) 3jc + 1 = 5 
^ I P>ift «it'©i C®T*T I 


( , 0 ^_ZzI = 3Z 

5 3 2 








(t-v 4^»>q|\8 

»i»ilwi c*?wi ‘pcwRJ f*rcrsr zic*)M ^sw ^?r i ^ f^rsT^rt wpfl ^wi 1 ^ 

ft*k ^jr i PuwJotI ^*rr : 

ii < 6 ^ 11*1 w n ?nft ctw w *ito «nw i 

$. I '£'»fj v l ,s ) > c^t^y ^*|jt ^T ^tf**T RwiM *i*jH $IIc«p I 

vs I >|S|l4Wto S'&imw 

81 feFIW '»l*i i r 1 J ?m\ ^T UlRf 'SM WI 5||C<P I 

S’ic.fiji ^)«r’ll*i'®)fi zi'®)c < Pfi »il*uc») WH <^1 ^IHT : 

^ x = a taw. c* o ^r^»m, 

(/) x+c = a+c ( ii ) x — c = a-c (Hi) xc = ac (iv) — = — 

c c 

<fl^5t a,b 'S c 3lRf ^ W, a = b + c ^c*i, a-b = c W W a + c = b ^c*i, 

a=b-c 

^ kk feezes Halo's ifl^, (£i^ kk dwM <pcs »i5ta*H m*m ^i ^?r i 

ctictt i?r jw «iwor «rtwr, wjwrre ww we l w ^pit gw ?&, ctH» 

(£)<pX||\S | 


. , ,. , 5x 4 x 2 

i I : = 

7 5 5 7 

inNt,, *-± = £-2 ^,i£_£ = i_2 

7557 7557 


^t, 


25*-7* 28-10 


35 

^t, 18* = 18 
^t, x = l 


35 


_ 18* 18 

^t, = — 

35 35 


[Wi®?r^Br] 


.■. ^rawt*? * = l. 

^ffsi^T (fl'SH ^rffawm *towr wt xt *rfNsapfir «iwar «itw i <n w 

twjbt ^nwr ^bt a* = b «ii*i&m w*if© *@m wr ^jri 

^tw, ^sr w ®Ji < pc a i'Q <pcs (fl<p*iiv8 *i5ItocH ^nwr wr ^?r i 

friW^i ’pwkto : Cv-i)Cv + 2) = Cv+4)Cv-2) 

: (y -\)(y + 2) = (y + 4)(y -2) 

^t, i y 2 -.y + 2 i y-2 = i y 2 + 4 i y-2 i y-8 

^t, y-2 = 2y-S 

^T, y - 2y = -8 + 2 [If® < pw] 

^t. - >> = -6 
^t. >> = 6 

.-. y = 6 


vft-i*,, ’If^-b'sr-io'sr 



« i mm : 

6x + 1 2x — 4 2x - 1 


6x + 1 2x - 4 
~ 15 7jc — 1 




^T. 


15 lx-1 5 
6x + \ 2x-\ 2x-4 




15 5 

6x + 1 - 6x + 3 


7x-\ 

2x-4 


[W®?[ ^fT] 

_ 4 2x-4 

— = 

15 7x-l 


15 7x-l 

^T, 1 5(2jc — 4) = 4(7jc — 1) NH* 1 " 1 4M] 
30jc-60 = 28jc-4 
30jc-28jc = 60-4 [«W «ri 4M] 

2x = 56, ^T, jc = 28 


2x-\ 

~5~ 


mm x=2& 

*fl**raT«rFTCT& S = {28} 

fcrosr't 8 1 ^ 

x — 3 x — 4 x—2 x—5 

riii 

Wf! + = + 

x-3 x-4 x-2 x-5 

jc-4 + jc-3 _ jc-5 + jc-2 2x -7 _ 2x -7 

(x-3)(;c-4) (x-2)(;c-5) ’ x 2 -7x + \2 jc 2 — 7jc + 10 


^ Ti^f, ^ '57f s ft 7 T I TO* 

^ *i»<h 35^ I 

7 

2x-7 = 0 2x = 7 x = — 

2 

7 

x = — 

2 


^t^ r riT _ ^/5 r ^HTyjr+4^~4V5^^ jc~^~6^2^^ 

<?-8 <imls 

'SfRc^ Rl'Sfj < PflC'S "5TT I ^ >>!»P1jl 'S|R < pKH C*PWR ’1lR%<P ®R, 

wot « ^?r mm* ^jri w *tif*tto m* « worn straw cm* wum ^ 
mm m, «i-uRw cwift #to «i1^cvm toot wm* toito tost m 9m, toi%r 
*iRmh 21% ^ i mfik+ wijw sm*f ^ra 

3s*<\ 1 

wt M'ftw'spi^^tjt tot to *ttos m to wim aw 

>>i51<pfi 4 i <p«ii ^?r 1 'sifMa j i»<i-*rr 5 T vjh, ^fK «i«si'8 ^r^ufft* ^H'sut 1 




<? i ^ 444 ^j% w ww 2 ctf r i ww 

<(M Rf'Hfl < p?ic o i W R??UT < ’ffOTIt <j1c<i zIts ^I^lJlfTfl^f '°ic' v 1 , *?*i 6 4»< ■rcs I f^f?I 4?I I 

'Whh : '5JR'4t?l, t i f*t^ ^'JS'T'lb x ; ^4<P -t^l ^1-fJ 'Oj'eqift? ^c<5 x + 2 . 

.-. ?TC?lTlft 10jc + (jc + 2) ^IT, IIjc + 2. 

RFinh 430*1 v l1*)<if'&© ?1S?lJtfi3'^W 10(x + 2) + jc 4T, llx + 20 
$$ws, 1 lx + 20 = 2(1 lx + 2) - 6 
4 , 1 lx + 20 = 22x + 4 — 6 
4, 22x-llx = 20 + 6-4 [•Wwr^BT] 

^T, llx = 22 
4, x = 2 

.-. TOlJlfl* llx + 2 = 11x2 + 2 = 24 
.'. 8lTO^WDlfl» 24. 

« I 44fi> Cl 1% JSf^MW 4 SR4GT^5^ltOT 3fi3 C4*3 *#T 4£4I WT, 4Sfot4M# 3 SR 
6 £ (^fT^s R??uf w ? 

: »IW 4fo, X. 


CTWS al^W W 4 W»T 4W 4<*1lc«l 3fi3 C4P 4f*T «ftt4, C434 £ caffi* = — + 3 

4 

W, tffoMW* 3 WW 6 SR£4 t^?T 44^5 *JT, ^ GjPliT <^4?T 44lTt 
x - 6 


C44?r r??itt 44$ 44W, 

x + 12 


, x . x - 6 

^SSR, — + 3 = — — 


4, 


x - 6 
”3” 


4, 4x-24 = 3x + 36, 4, 4x-3x = 36 + 24 
4, x = 60 

.-. £ 60. 

<{ 1 4% 56000 i5i4i?r ftg Uw 4ffi4 12% *j44ra « 4fa fr4r 4ffi4 10% 

RPiumi 4nt*i*i 1 44 w *bt c4& 6400 Uw ^441 awi 12% 44 

13141 RPiwM 4<.3c^»i ? 


5|Wf : »IW 4ft, 4% 12% T^mi X 13141 RAuiM 4WiH I 

.-. 10% (56000 -x) ftmi 

44T, x fcl4H 1 <W33 »j*il<^*l ix— 13141, 4, ^|4l I 

100 100 



*<m, (56000 -x) 1 (560oo-*)x^ fcm, ^r, — tofli 

12, + 10(56000-,) = 640Q 
H 100 100 
^r, 12x + 560000 - 10* = 640000 
2x = 640000 - 560000 
2x = 80000 
* = 40000 

12% 40000 Uw RPiuim i 

4i®r : ’lii <pw ' 5 rsrf*rr = T ^?r 

3 ^ _ 4 

b l — 'o’jk-lfwi o ^C?I?r '^ 5 T 'SJJWfij — ^ ? 

$, i ^fD asfSpp TRj8ixi?r ^fsT «i«j 5 151 w i 

ol 120 fi> 'sgjf 'G »|$jl«i £*115 180 Ul4l ^glfi ^«JTT <p^fD ? 




*HWH^r(h-ho) 


b I 3(5* - 3) = 2(* + 2) 

ol lx 3 2x 4 

3 5 5 3 


b a 


o I (z + l)(z - 2) = (z - 4)(z + 2) 


, i 4 9 25 U1 1 1 1 1 

(t I 1 — b I 1 — 1 

2x + 1 3* + 2 5x + 4 * + 1 x + 4 x + 2 * + 3 


, a b a + b , x-a x-b x-3a-3b n c , x-a x-b 

4\ + = V I + + = 0 bl — r T = - 5 Y 

x-a x-b x-a-b b a a + b a -b b -a 


bo I (3 + V3)z + 2 = 5 + 3V3. 


(bb-bb) 


bb I 2 jc(jc + 3) = 2jc 2 +12 b*l 2* + V2 =3*-4-3>/2 bo I 


x + a _ x + a 
x-b x + c 


z-2 1 

b8 I - — - = 2 — — 
z — 1 z — 1 


1 1 2 

b<? I — + = 

* * + 1 *-1 


... m n m + n 

bb I + = 

m-x n-x m + n-x 


val 1 1 1 1 

b^l + = + 

x+2 * + 5 x+4 * + 3 


v , 2t-6 15-2 / 4/ — 15 

bv I + = 

9 12-5/ 18 


* + 2 6 2 + c 2 x + 2c 2 + fl 2 x + 2a 2 + 6 2 n 

bb I + + = 0 

a+6 b+c 


c + a 




*li*i ^os *i»iW*i ^*3 (^o— : 

^o I ^WDT *MS 4^»fi> ^R^DBJ — I 7 T??nt *jj^fw *i»iR5 98 ^.0*1, ^r??Ut f^f?T ^3 I 

I zl^'8 'SJ|Kj“t3 ®I3 'Q ^,o*l?J «l«fl 1 ; *13 C®t^ 2 Roiil’l 'Q 3533 ^TW 2 C3M ^P5ic®l 53 '5*jW 

3t'Q3T <ilos ^oT -g- <43 *iajH I f^f?T 3*3 | 

i ^ 'ar»pRf*i^ ?R?ijt3 «i'e9<9w<i 9 ; <(H Wm <p«io«i 53 ^rs^ur *11031 <llOS 

^5f 2J 5 TCJ 7 r??IJT3ff5' 45 3*3353 I 3??lTtfi> W ? 

*« i ^ wf^ ^ ^r% «iw w ^j% ^5p?r ft»pr i c#3 53, *ro&ifl> 


38 1 i£)<p«r«i <N<^||f| 5600 'EM 4 ! RPicfjH <pw 43* 33 s *13 R>g, 1>I3*I3 ^*13 5% 431 «i3p|£ 1>fal3 

*5*13 4% m ‘Pfic'i'i I 53fl> 256 kM*! 31*5 <pfic»i , faf*i ‘P'o 11(3*13 *533 5% 31*5 <p*io®i*i ? 

w i i£j^sf& ®iw 3 3# ?wn 47 ; 3 Wf^ 04(35*13 ^ 5 t 0*553*3 ^1*513 fi*pr i 0*553*3 *st* 5 i *iniPh 30 

llt3*f 431 03lt> '8l'5l 2flf& 1680 1113*1 9,0*1, o^pRo'is 3lJi] ^?ur 3**8 ? 

^51 120 1^ ■’i^^ilfi *j^l o *Wf ■’ifi^lfi *^1*1 03l11 35 Ilf4f ^.0*1, 03*R ad < plo?i'Si »jgi3 ^r??UT ? 
^ I 4 < pfil ’llf« 3*1513 60 f3*.f3. 030’l *13 431 3*1513 40 f3*.f3. 030’l 'sisPl^ *13 '°ifas j 3 <P30*il I 

•I1$fl> 03(11 5 3*5t3 240 f3*.f3. 33 «ifcs>»i <P30*i , '^T'Clrr 60 f3*.f3. 030’l < p'® i 3?i Ploiio?, ? 


<?•<? &»i<p^P|<5 (q«i|\© ?i»il<p*H 


ax 2 + bx + c = 0 [o<Hlo*i a, b, c a* 0 ] «il<p|ofifi >»i51<pjHo<p ^ t>«i<pRR^ R^lvs 

^*1T ^ I R^l'» ^i^I^psoHs R»ilQi<p I «i5l*pfioHfi VbH'H^ *^*ij *T3T I 

12 OT.fir. o^< 4 ^*iRPi ^5 Mj x OT.fir. * m> (jc-i) pr-fir. i 

.-. c* 3PR = jc(jc-I) ^fipr.^r. 

x(x-\) = \2, ^T x 2 -x-12 = 0 
s l5l*M i lfI>0'8 &»1<P X X ^ 2 I 



x OT.fir. 


C 5 ! ■'i^l^pfioH t>°i o^psi •'lo^l'® '41'® 2 , 'olo < p RnI's <io®i I 


®imr ^r csiRw x 2 + px+q ^ ax 2 +bx+c frQB ?nPi?r 

ftca^r x 2 +px + q = 0 ^ ax 2 +bx + c = ti «||^IC«M qS|)4WH 

Ss^iio*? Rod^ 4 ! ^os &«io<p^ ' 5 Jt 5 r 'sjt^ijo^ ^i>ii*rf*T wwf i 





b8 

^ c<jc<p|ciirt> ^5?T <m *pj I ^< 2 ,, ij^ ^tf*T a « 

b ^ ’JH<p®i ab = 0 ■RC®!, a-0 ^T, 6 = 0 , WRT a = 0 b = 0 $.C<] I 
frlWH’PlWH^r : (x + 2)0 - 3) = 0 
(jc + 2)(jc - 3) = 0 
.'. jc + 2 = 0, ' S T ! W jc-3 = 0 
x + 2 = 0 $,c®i, x = —2 
^Mld, x - 3 = 0 s.c 0 !, x = 3 
.-. mm x = -2 WRT 3 

: y 2 =Sy 

#ft!f : y 2 = Sy 

■^t, y 2 -Jly — 0 [’WSfl <PCfi •‘J'iJ Wf s,«jc^] 

^T» y(y-J 3) = 0 

.'. y — 0, ' 5 r 9 W y — *j3 — 0 
^RET, y-^j 3=0 ^FT, y = ^j 3 
.-. *HlffliTCT& {0,V3} 

y 4 

frfWioi ?raRtR^?r « mm <^r : x-4- 

X 

x-4 = ?—^- 

x 

^T, jc(jc -4) - x-4 hl^H 
^t, jc(jc - 4) — (jc - 4) = 0 PWWTTOJT] 

Rf, (jc - 4)(jc - 1) = 0 
.-. jc - 4 = 0, «HW jc - 1 = 0 
jc - 4 = O^W, jc = 4 
^Mld, jc - 1 = 0 RS 9 ! - , jc = 1 
.■. ' y rsn‘*ff*T jc = l wrt 4 
rrrrcrS {i, 4} 

f \2 x x 

— -5 ILLS. +6 = 0 

l^jc-ay l^jc-a> 

( jc + aV ( x + a} 

mm I — -5 — +6 = 0 (1) 

l^jc-ay vjc-cz^ 



*tf 


b(t 


x + a 

*nw, = y 

x-a 

(1)^©R$, y 2 -5y + 6 = 0 

RT, y 2 - 2 y - 3 y + 6 = 0 
RT. y(y-2)-3(y-2) = 0 
RT, (y-2)(y-3) = 0 
y— 2 = 0 *C°1, y = 2 
^Rf y - 3 = 0 $.C°1, y = 3 
y = 2 *C«1, 

X + ° = - [y 4RRRRta] 


x-a 1 

x+a+x-a 2 + 1 


RT, 

RT, 


y — 3 $.c°l , 

RT, 


x+a-x+a 2-1 
2x _ 3 
2a ~ 1 
RT, x -3a 
x + a 3 


[(Rm-RUIKH 


x-a 1 

x+a+x—a 3+1 


x+a-x+a 3-1 

_ 2x 4 
RT, — = 

2a 2 

x 2 

a 1 

RT, x = 2a 

RRRTR x = 2 a ^RT, 3a 




R*RT : 

i I x 2 — 1 = 0 ax 2 + bx + c = 0 R^tRRFRRfatf ^®HT R 5 ^ a, c 4R RTR CRR I 

^.1 (x-1) 2 =0 Rt^tl^TRl^R^ ? 4R^TRRfc'Q^T^T ? 

Rx)|\o ^|5l<s»Sld5l 

Eh-iBh #R?RR 'SfT^RS WiJT 4R* <<Rn#o <3 f^o RftaRS'T R*GT 

R^WRRlRlRRRTRlRI RtSRf^f^ RRRJtR SlTO R 1 © flROs Rffa?R *1^ RSJST RRRtR RRR 

c#*i®r crriciI ^c«ii i 




i* i 4 c#r i ^jjNfc w ct ^jm tost *nw 

*W ' 5 TC 9 W 40 c^Pl ■RC < 5 1 '5|JT?*|f& Pl4?J I 

*ramR : qft, ~^— 

jc + 4 


(jc + 4) 2 JC 2 +8JC + 16 
4*ltFT,*rc = x 2 jc 2 +8jc + 16. 

S^plffs, jc 2 +8jc + 16 = jc 2 +40 

^T, 8jc + 16 = 40 

^T, 8jc = 40-16 

^T, 8jc = 24 

^T, jc = 3 

.-. jc + 4 = 3 + 4 = 7 
x _ 3 _ 3 

jc + 4 _ 3 + 4 _ 7 

i« i 50 firtJur Mj <m. 40 fifeur amfoPH? «mreffl?r ^mimh 1 ^«mh bwftw ^ih 
b'S^T 4s > n> 'oilw, I dl®! slci ^Mlc*in C^SPF 5 ! 1200 ^c®i, <pv8 f*juliq FQ^St ? 

: »im *t«l,?n«ifl> x 

(50 - 2x) (40 - 2x) fifcfiTI 

.-. StiSNtW 4 MHltol CW*I = ( 50 - 2 jc) x (40 - 2x) I 

al-prew, (50 - 2x) (40 - 2x) = 1200 
^T, 2000 - 80 jc - IOOjc + 4 jc 2 = 1200 
^T, 4x 2 - 180 * + 800 = 0 
^T, x 2 - 45 jc + 200 = 0 [4 
^T, x 2 —5x — 40 jc + 200 = 0 
^T, jc(jc - 5 ) - 40 (jc - 5 ) = 0 
^T, (jc- 5 )(jc- 40 ) = 0 
.-. jc -5 = 0 , jc -40 = 0 

jc -5 = 0 ^C® 1 , x = 5 
jc -40 = 0 ^c®i, jc = 40 




40 f>r. 




dlsilfiJd "FGUSt 2f^ 40 f^J*Cl5l C®I£4'S <p»i I 

.’. jc*40 ; .’. jc = 5 

.-. mx$ 5 

is i *rt%F 240 r i ot ^ wr <^Pr cw ^ 

jdl'ofo < p*ic i JJ5 hl^ 5 to5' 1 I5l<p| <p»i ■>i\sc'sl I <p'o>Jc a il P j# i sr i ? 

WM : tot Ht 240 TJt4lrr oifl? xfl» i ^ afofl* wcw ^ *10? — 

x 

15141 1 C * f 240 H[4f?I (jc + 1) fi> <p®w C’ic'sj sm <p®ic»ra hi 1 ! ’ivac'sl ’5|<p| | 

jc + 1 

a5pwM= 240_,^ 240 =M - £ 

JC + 1 X JC + 1 X 

^T, 240x = 0 + 1)(240 - x) 4^] 

^T, 240jc = 240jc + 240 - x 2 - x 
■^t, jc 2 + jc — 240 = 0 '4C5T1 

^T, jc 2 + 1 6jc — 1 5jc — 240 = 0 
^T, jc(jc + 1 6) — 1 5(jc + 1 6) = 0 
^r, (jc + 1 6)(x — 1 5) = 0 
.-. jc + 16 = 0 , jc — 15 = 0 
jc + 16 = 0 $,0=1, jc = -16 
jc — 15 = 0 5.c°l , jc = 15 
<p»ic»w jc < HI'9|4 ^.(.'s ’ilcs ■Tt I 
.". jc * -16; .'. jc = 15 

.-. *11% 15ft 4*1 H I 

4l®f : ’1^*1 ^hH 4^ 1 

ii 44 ft ^i4iR4 ^todist Ufa £ *wuifl» ctw 4?n?r ctww ft* *ii«iR4 touht 

•m’jcH* l ^Ts^lJtft 44 ? 

I 10 w.fir. ^c'qs C4*5 ^^pfTJ wf ^ , oil« < p'» *ic^ 4<f- 

WJT WW 2 OT.fir. <P»l I «lh»llPl<P f&tf] «I'bs , *i *Kfl erjlfwi (In^J Pl^fel 4?T I 


<ptfl- iva , i O^r 




I ^^115 RuHcua C5|f*fa iti^pfD ’iffaW x ®m 5 jwm ’jRc'o StW fsrff «i ^j-«q 1 950 ; 
*lffat?r 'SHT 4^f»T »J^pT sjwjs ’iffit's Sfl$ »1i|«l 34 CTffi m$ 2fl$ ’t®' 1 ^Csr C^t®T I 


^<K 5 lC<; X W*T ^IWIS *^pT E^|(i|« 1 ^ -? 1 <PC« 1 SI 2 fl$ , 'lt|CJWJ ’t®' X ( 4 ?T ' 5 JWS 5 J' C 5 !*! I 
'T. 2ITO >l5)<M 4 1 *6 st ^ (W8 OT, x 2 +35x- 1950 = 0 

*f. x »fl?r 'siH' c^?r ^wwj •mawi 5 t®"w^f 

WlH : X »M *IWW sttS TOW tfs = 


•J^pT ^ftaw (x + 1) w»T sjwra stw i<ioki ’ t®' 

9f 1950 1984 . 

*T. = + 1 

X X + 1 

1950 1984 n 

^t, = 1 [‘H’HflKi <pw] 

x x + 1 

_ 1 950x + 1 950 - 1 984x , 

^r, =i 

x(x + 1) 

^t, x 2 + x = 1950x-1984x + 1950 N^H 4«] 


1950 + 34 1984 


x + 1 


x + 1 


x 2 +x = 1950-34x 
.-. x 2 +35x- 1950 = 0 [tfNtFffTOT] 


*f. x 2 +35x-1950 = 0 

x 2 +65x-30x-1950 = 0 
x(x + 65)-30(x + 65) = 0 
^t, (x + 65)(x - 30) = 0 
.-. X + 65 = 0 , x-30 = 0 

x + 65 = 0 s.c®'!, x = —65 
W, x-30 = 0^T, x = 30 

x i ^Hi'ai < p »jt, 

'^'ssK , x ^ —65 


.-. x = 30 

.-. gwsrcw,%= 1^ = 65 
30 

% = 1 ^ = 64 . 


31 



<?•* 


il x a 2 x+b = 0 ^TM' Pitos &<phf!> ? 

3 *. 2 *r. i ^r. o 

I PlCt>55 C^hfD «I03 1 1 ? 

(jc + 1) 2 + (jc — l) 2 = 4jc *f. (jc + 1) 2 + (jc - 1) 2 = 2(jc 2 + 1) 

«T. (a+b) 2 -(a-b) 2 =2ab V. (a-b) 2 =a 2 +2ab + b 2 

vs i (jc - 4) 2 =0 <wif!> ? 

l fl» 2fl» «r. 3fl» ^r. 4ft> 

81 jc 2 — jc — 12 = 0 Picmi w»hfi> ? 

3, 4 «T. 3, -4 «r. -3, 4 ^T. -3, -4 

<?l 3 jc 2 -jc + 5 = 0 JC ? 

3 <4 . 2 «r. i ^r. -l 

'b I Pl&DS “T 1 ** W : 

i. 2 jc + 3 = 9 ii. — -2 = -1 ii'i. 2 jc + 1 = 5 

. . 2 


i *e ii 


*f. ii *e iii 


*t. i *e iii 


*T. i, ii « iii 


4 1 jc 2 -(a + 6)jc + a6 = 0 ^T5JT*TPT Picds c^hfS ? 

■5F. {a, b } «T. {a, -6} «T. {-a, 6} *T. {-a, - b } 

b r I ^ 'wRfiS l?J%r I 4^ «llt®llt<P Fc&fl 

(i) W vsj^s x ^FT, 'W ? 

2jc *. 3jc *f. 12 jc ^T. 21* 

(^) R1*R*J <^<5C®1 ^vs 3,C<1 ? 

3jc *. 4x «r. 12 jc r. 21jc 

(vs) jc = 2 Bff?ui?r Rtw nh RFr*!^® , w ? 

^ . is «r. 20 «r. 34 r. 36 


r. 2\x 


(i— ilr) : 

^ I (jc + 2)(jc - V3) = 0 
i*l (y + 5)(y - 5) = 24 


io I (-n/2jc + 3)(V3jc - 2) = 0 iii _y(_y - 5) = 6 


ivs I 2(z 2 - 9) + 9z = 0 


3 4 

i8 I — h — - — = 2 

2z + l 5z-l 


iff I (z-10) (z+10) = 21 M,| £^ + «£Z^) =1 j<u £ + £ = £ + » 

jc + 2 jc-6 a x b x 

. , jc-a x — b a b 

ibrl + = - + - 

x-b x-a b a 



4 


»i -+ 

X x + l 


**l 


*<fl 


ax + b 


= 2 
cx + d 


a + bx c + dx 

(JC + 1) 3 - (JC - 1) 3 

(jc + 1) 2 - (jc - 1) 2 


x + l 2x + 6 _ 

*o I + = 5 

x + l 2x + 1 

*© I x+— = 2 

x 


= 2 


sv , 1 1 1 1 

I - + — + - = 

x a b x+a+b 


*8 1 2x -Aax = 0 


’1^*1 <PW (*b-©i) : 

I «re‘pRf*l^5 c<pl&*il 1 5 4^. 4cifi »1 > H<p b i 56 ; f^T ^ I 

**11 192 #l5f3l CTOTfrtfj 4 3^ 4 fttfil 

sI©Ig®1 C^SPP^T S||c<P I « 3^ I 

*v i 4^f& 'sil^tiw frrtr 15 OT.fir. « «r*ur 3 OT.fir. i <& 

I 4^ I^M ^fsr ^ (BtbVeM WW 6 OT.fir. I 810 

OT.fir. ^c®i, 4?r Scovsi <p© ? 

©o I 4Rsf& edge's <j'»eri ^l3H*|iSt 3fi5 3c©JC<P ^1?T ai^lSlfl >R?lTl?r l>ffl tW WTTRT C^Tlfr 420 
UW "SW I <*f Gjfor *|4 ~s?,|31s <p© 4^. 3 g©jgs > <P© UW <pcsi "SW ? 

©i i 4^f& csite jjar-uflt *n^, siwjw w 3?pn?r crar 30 *rpit c^Pr w $m 
iw?nw c^nt* 70 £ G3f*l?r ^jar-«*i<2)*i ^r??nt w ? 

©* I ^ wRPtf* 4^f& TOB1ST «WH«M ^5- 7 ; t^RT WI CT TOUT 31*311 TO ^1 

sm^urc^ 9 c^Pri 

1>W X 4?r TOTS*! 3W ?R?lTlfl> * t(jh C33 I 

3. ?rc3iifl> to i 

3. 33 s ^sijt^ Tfa CTftPto ctotti ^msewm frrtr * 3 ^ tot £ 
«miwwill>n to3<t frrtr ft# to 1 '4^n>w ^ tot 4<iw4n>«i to# 

wi 

©© 1 4^f& ^i*jc<pI^ 1 « 5to©i ■?r ! «fi3 s w {x - 1 ) OT.fir. « x c^r.fsr. 4^ 4^f& 

Qi^srl^ $wm ^ih 1 ^rmm, 4^ m^sewrn w Wr (x + 3) OT.ft. « 3 ^ x 
OT.'Pr. 1 

T. 4^ 5 1^fli2f I&WIS I 

1 . f^^w4^ ewim 10 ^(Tr.^r.^T, 4?f§wfw ? 

*f. l4^rW4, 4^W4 « «Hi|V6WWM WPW 



c?Wf, Qi'g'er 

Lines, Angles and Triangles 

' Geometry ' ®tf*te “IlMd 4411! Stiff 1 ? *fMT I ' Geometry ' Ijf4 Geo - ^ (earth) 'Q 

metrein - *tfort (measure) ’ICT* *nwar frs&i ’©rJlftfo’ *tCT?r M •fitaN’ I 

^fSf v lQvjlc w l5l stttllerM^ erjlftfad ^c?t1§«i 1 'srjlf^F® 'qler^h cwt ^fsr ’lf?RfC 9 l?r 
SJSf.'o ^?T “TT, wff®T ’tlRtexp RSRTf Wtft%4 'SsR 4*R '5Rf^f*f | Stiff 1 ? ^iv»jvo|sq 

PM^ji*iiw> 5ft?r srh *\m\ m i <i?te>4uPwn3 wts stiff 1 ? flMw «iii»iiR* * 1 * ^twm w 

^fir wtar tot «fjiRi^ «oR-«mt*tT m\ w i sttffa fipur, <tjiR*M, ^tw, ffa « 
wsm f4% <tmi94 tot wtftf^r aartcw ftRfa 3 to i ^wwf 

®*i«j*h *fej«ni •rjifStfen % i ^nr « »iw*nmm *rf? 

srh ctoti *t^33 ?nvr*tjsnT % ^piiwiw Fh>i>m %$^i vhMifyn 

cicfT^IT *tl?l C4, "Kcfifi «ii*i<il3tal xjfii v tl?i 4 <lc ,, 'l'Q t>p f^W'i I \c^1 c<iPi t'slfit's Pifa<5 etjlftl^p 

®I1413 « C4R^*lT^5fl 4*jwt st^Ho f^sf, 'e Jalffif^RTR «il4l«ra »i>wc*i 

'8tS Stiff 1 ? S]<P >>l'ej'8|«l erjifa1'©4 sMI^Nm •^~ y |<5'»lc<i 43T *tl?l I fi)<P *|Pl'sRl 

sm mm cm ^jri 1%Pr ^^4 *row *PdWfew m\ 

C^lPic«i5i Pl4T I^NIt^tfaR eulftl^p 'oc'^fj RfR I «ily)lPn> «oo ^f Ifa ’tffos ^'59»\» 
¥*Jlf$lfo3 ftPwf ^jPitW ftfa4**5TC4 ^BT ^t3 f^lrre $t^ *^PlCT^r M 4*GR I 
<raaf ^tcntfH 4$ witter i 4t wfra $®%S53 

«iyiscH 'efjiftfa «llc B lll)*il 4fll I 

'5RM - 

> ^Wo%I erjlfiil^a c»HPi<p <pac« *tt?IW I 

> Qi'j'er RWt^ 'S^I'U^Wl SRH I 

^ Qi'j'er ^f'3 5 (^ S’i’ilu <3 v »i^pi , ^l«’jc®il ztc^l’l < PC?l '^fspuf Tf^ftff 1 ? file's I 

'b-i ^T, ^r, C?Kt « tf&W 

'oiNIcifi oMIc-t {Space) I ^ C^fS"^& RRt ^ I C^ff 

^5 <*\c* <h^<mi, ^Rf^R, cum, ms, ^tf^ra, *ms, ^t%, a^- 

i w2t ^ ^fR ^?r i f^f%^ ^ ot ^ ^ w ot wm, ^rtff%, mm, 
st^f% «rjif»ii\8<p ^oR-^mm i 



CTlCTT (Solid) CT ' 5 ^ y tfT W f^T I ^ f^T to?T R«lU$ 

R*ifi> ^mur (Si^J, 2ft <3 iBco'sl) Rc>r*1 <p«i I caretu zlc'sj^p R)»ilRi<p ( Three dimensional) I 

4<pfi> ^ ^t slww M (cR<W , 2ft 'Q Seovsl) '0||{.^ I 4<pfi> C’1hc<™ Mt 'STtSjT *m I 4?r 


fo*1 ajMIfl 1'OJj'sl »ff C , 1(. 0 TQ ^t<P 2ft— Sec's! RP|£ R'S'® <Pfll m I 



5 v lR'®M (Surface) Rcr*! <PM ^fK, 3 osj<p 4^ 4"^fR^ I 

c^^'i, 4^fi> ^ti3Rf ^H5 ^Tsj^t?i?r sdR^i I I 'sts 'Q 

c’1hc<p« ^ ^ssf mm I Sjsf 5 ^ Wf (Plane) , RaRiS <w>'» s i (Curved Surface) I 

'5®T R»ilQi<p (Two - dimensional) : 4^ Tft G 2ft «ilc^, c<plc«il Stc\s| I 4 < p1S ^Ic^io ^fiJ 

»jl4l R<P CSIC^ ^sR »jl4l S**lH jM*! <PCfl "Jc^i ' s lR 4 M TOW, ^RwR »<l4 toPI^ I 4'Slw 

wur^mr^nri 

\5®T *br»HW Cm Wf 4^fi> cm (line) ^ I CWT, ^tCTRT ^ ^»5T ^ 4WE5I 
4 <pFD am RPivo ^?T I 4^ C?ftf 4 <pFD (straight line) I 4^ s fi> C 5 !^*^ v ll's a il ^ Po 

<p|Sw , > , i*i'8 B i (/Hlw C®1^?T sa>'» a ic < p c^k'i 4^1^ (curved line) 

C3T*ft 4<p^|Q|<p (one - dimensional : 4^ 2ft; G Sec's! I sIcto 4'3 s fT> ^J&-'scto fft 

C’iw *i"ff "I'lJ ^w, ^ 'sws 4^fi> C5ftT ' s Jl3T TOpl«iJ I 4'»lw 'swfl K\m C?ft1?I 

wm^M^nri 



/ / ^ ^ - 

"HfiH?) cm •‘psw ^*1% ^?r i ^lt^, C3*n?r c^inh (point) wr RR<g ^?t i 
<ilc«if >j^n5 c^^'i , <5lc9(?i 4^ c^Hft 4<pfD Rule's RPiv© ^?r i 

R’TS 2ft 'Q Seovsl 'Ollc^. I 4<pfi> CS'*t1?T cHot '"I^cHw 4<pF5 ROIC'S 

•■i^Pi'o ^?r | R^s 5 1 ^ftr *il4lfi TOT (entity) 5 t e tT ^l 






^r, cm « (pi *n?i*n wit ^wt, ^r, c?r«tr « « to- ^rr ^5 1 ^ 

^falU 'sflcflT ^cs St^, SCO's! $sj|p *m\ <^$,1*5 WT ^.mjc^, c<j , Jc i7 il ^I'cjsalP's TO I ^SQ>vs ^1?l 
‘$Pic»rW sftTO sfRTsr *1^ -^cvs^, c?P!t « WIS CT ‘^jSff’ i^ESW <p«ics^i ^sT-'e ^R5'oIS>1 

«iyilw I $SQ>S 2JPRJ <P«J<pf5 : 

(b)^iurCTiCTT«rpr^, 

(*) 

(s) m c<p<pi £1^ m%, a* 'q Scoxsi *11$, cm 1 

(8) CT S^Pps P^Jc®!! <4^ TOTOSPtf I 

(<t) m c<p<pi 'q st^ m%, ^r 1 

('3s) WETStte^PTf W*IT I 

(^) CT sc®lfl 5BPIGNT*IiPIt ^l?T '®TO «ft^, 1 

w crot m ct, 4 $ ^rm w*\, Mi, st^, >wim thrift *m*iwT wml^mcn sw wr 
sww 1 *jw cror w, 4 «iwt sipeto awta *fra«rr sww 1 *n?m tero 1fc% 

P*% *mm\ 'Q msm *im wirr ~s&m 1 <mP<i> mwimi *nPri%^ ^nwmror ^ ^ 

*fl3 e ft ^l<p|f] < PC’Si Pic's to 1 $Sp>s tfl^crlc^ ■?)'S!sP 1 ^ ( Axioms ) <5C®i 'siNilPs <pcs»i I 
$,Sp>v& zll'S ^PCfl^lS p'S8p| r ^ : 
i I C<l' j 1 < p «1 >^<^5. <3^*) TOt*T, c« 1 ’jc»ll ■*1’Sj' w 1sJ ^ 1 ^ 1*1 I 

I *1^1*1 *i»jh <3^*) *IIW *i»jh ^ WM ^1 $.c®i c<jM<p®i *i»jh I 
s I *i»jh *i»jh ^WW* *i»jh ^ PcaM to! ^.c®i PcflM<j*®i I 
8 I ^Tf ’fa Hess ^IW Pc®i ^IlS, ^t *I?PTOTORTI 
<t I WtfTCTOT^I 

®rrqf^ ntjifSil^w wnum « ww swta m^w taw sw ^w ^tw?r f^ Mt^iw 

^pw c*m\ ^ 1 4$ Mr^jwfw ^rjiPP>^ {postulate) ^rr ^ 1 ^tn nurtfir 

jicw! j t® , ll'i IP^i^r^T '^ww 1 5.SQ>s sppj Hfi&T^ ^1<pi4 ^.c®il : 

^ 1 < 4^(0 i?!w «i r t) *rt® ^rpkspit m 1 

! «tta W«ffW *IO<lN!>ttlM ^twr 1 
^Fl^f VS I C<J calc'll C^a 'Q c<jc<plc*il PcfJ m I 

^1<P|4 8 I W ^I^C^K *MT7PIPT| 



ffotf <t I WIGPtf <fl^ WOT *HPW C 4 MHtll<l ?rafo 

gjt cror ^r gpr, c?m $n>w toih«j»im toot c^w ^ -wwim 

CUCfJ <P»I, C*lftc<P ftPfo ^?T I 

$SI<pva ^T?Pf, •^'bsPi'^ 'Q ^Wl^Jc^ls *itelc«u <|1^«i<p ^pT afo«s| a^H*! TOSH I fofo JR'Ml, , 

^fofo « a^nto atom w ^pr ato^ $m i w ^m ‘ttofcr hot 

i 

*w <pfs ot, ^®fofls?r a^R ^foic4 fo^ '5pp*j < fer sww i ^fD foj) fo^ Piw ot ^FU ^*ht 

tot hut tipfos i effort ^ht *mft ffonto <eot wfifr i 'anjto, sm com 
v$$ ^^jwi iiiwr ?m ot «A*u?it w ^ot si'81ii*ih ^ i fog a*n*i tot ^nr ^ 1 
■^ofiK, vSfe»]c»il *a»jMR^I*i J i'©j* mf ’ffot^T ^c®i c»jc*i C'RJt ^?T I asp'sr "ffotflTT ^i»jl'«fil 8 i ■’i^cs^im 
wlw fo«rm a?i<i'®fc'® «iic»iit>»ii tot 1 

fc-va ^iwrwflfofo 

'jc^ fo% *w®imKT <3 ^wssr -ernfori^r foifD arsif^m* *fm 4 ti v5c°i^r tot ^.c^c^, 1 ww ^X'ssi otqth 
^t^ot® 4ot?t ^\c4 «n»iichsi giro 'sitosta^s qm\ ^ototi fojtf erjiftto tmHT toOT 
Hhcs 1 fo^i^c^si cWi> *mTTO ‘fl^.^RFlEsPff <3 ^ »ilPfo c*tci5*i '5 ,y lc^'5 RcsmI toI TO I 

^fofo i I W’F© {Space) W%f OTi> (TO*. *iajvs«i ® »ra«i«plT ^ c^cw vSHc^S I 
^ ^foi4 ^ttot »w <j# ot, a^j<p *i*i'o*i 'Q ac.'oj^p wtctot ^ c^, to tsaiwR to^ 

fo^ I «rjlf»ifo<p ifcm 7 Tf t ffS s t^® d'®lc < Pfi ’if^^.lf ^psl ^?T I c<j^*i, c^lcil fo^ 

(^t ^|»J'SC 9 1S) ‘3J5T fo'jfb fof ^1»J'®C*l) «l<lft(,'® Wt^t, »IS*ICS^Ilf5 c^f ■^l^'S^lflj) fo^ 

to m 1 4<^iw, wiGNr ww ^r ^ ww ww, 

>i^vs»irt; ^ Ji^w^to^m^ w <i<4j nini^r^t^atgjri 
<3 f^C^IC^ "ffol?r <PW C^TOTlT ^?T CT, 

^fofo ^ I »3^n> I«j| 1^3*5 sf'iJ <3 0^*1 ^BPTCSPlt ^Ics?., S'®?; fo'l '®i < ^ft > v s I 

vs I <4^1 'si'qfovs »W vfl'SH fo»lfl5 fa'jfl W»1J vQ ^TWf 

fo^fofrf^ I 

^fofo 8 I Cult'll ^I^VSC^S vj^fD F®^ PtC?J ^J|3J vfl'SH ^RPIGPlt ^ ^l^vsc®! «l^fovs I 

ffofo <t I fo) «r , 1c'a {Space) ^i»|V8»i Ru»jh I 

W ac^ nntm vo^ito wrcswt 1 

(a) ac^ wram ^ 4 *ih«im >i"ifo^ wt ^mr pr, 

cs^ifUfi acv8j<p fo^?q «i*i«ij ’wot ^r <5^. acv»j<p ' 5 t??ui?i 

oHIIm , °i*i r ij 1 




hoff 


: ^l<pl4 i ^ls>l4 <t Of ^]<pl4 (Incidence axiom) ^®Tf ^ I 

erjlf»lR>t's < lH e tt'© 4 <p1u SfNfw «f I 4 ®T , 1J ^1 <pI?1 <K*1 R'QTIT ^?T CT, 

ftotf I W P « 2 R'^’H ^»RJ <il<s<i RR<5 ‘Kfl «ff^ I ^jlfSc<p P C*^ Q 
R^n ^r m "5TT i*RS. PQ JjB's <wl "5TT I 

0*0 p « Q p Q irw i pq = o i 

(*D P Q ^ w ^ Q p *w W ^ 1 ' 5r ^ PQ = QP i 
pq = qp mms p t^'Q q 1^ «at 

^ RRIR's ’'iklwj ’iffRffi Wf ^ l 

<t (*t) ^ptft dt'SJS ^^jS3T CTT? 'Q sl«<l C^icfol '5JW 1*1*1 

<Pfll ^J(?J I (fl sRc^l ^l<p|$i <p«l (RQTTT^r C*T, 

S I c^lc^l ^RPIGWRI «i<iRc® OTT* slsw 7 R?UI?r c^itwi "SIWT ft 9 ! 

^■R Wf RT, CR C?Rtfi*r c^c^lcil P,Q ^ er^j PQ = | a - b | R, CRIR IVitoc 4 ^ 
<?C°1 P 'Q Q 43" 5 T£5 5 T 5 Rta y W a 'Q b <ll«<1 ^i^JTf ^f*rs> R I 

^ 31<pit4 |»fi<pjH wr ^*1, c?Rtfi> ^rc^ijrcRrcr ■ 9 iR < m m ri ^r^Ij iori , <rt?r p R^n 
a P <& a ^ <?Plf^J.<RS. a Of P 4?T tjJ*il<o<p RfRI c<p|(.*il ss'itfHIcs 

TOblurtttr ■‘iRR ^anr ®t , ij Rw <4<pfu R**3?r tRl'w^ o ^M?r R^ t^MI'wp l 

ROTIf R I lilt's wHifDc'B <4<pfu ifl<p<p Rl. ifl<pfi> *i»i|'!>|<p R<p RPR5 R | ifl «r*iJ ^l<p|5i <p«1 RQTIt 

^r<R, 

b- 1 MWlMl ^®imr AB Of jfliMfclM ’If^s ^IIUW, A O ^ 

B iiRI nhl«q» *iil'S|<p ^ I 

wsj : ^ ^l<pi4, Hs»l4 ^ ^iis D<pl4 ^1 <pI< b ■ ^f^R ^I<pi4 ^®il ^?r i 

erjir»iR><p '*H5> <pfilfi «r»ij 1b3f sjssIs WT ^?T I ?mm «*Br C’tf^R ^tw ^ C^f^f Piw 

t^lsrl ^*il?i <wh*i tUt^i adl^q^i ^l< i l ^?T I j is»itfi , 4R l&wi ^ l^t<p 

'slsl&s? Riw fit'll ^?T W, S'OfiPit^ ^l»ilsl , i'slt < l R^o I 'oiyilSl 1«^ 1^1, A 'Q 

B iflMlj «l r l»lj R^TC^Tt RR<5 ^iT flit's ^ I ^ C^ltW AB CfRf^t BA CfRf^T 

^?r I %S14 <t («t) ^rft i<Sp Sl^SRy Wit ^ W ^BT I 

(*)(*) «i^iH toflfiof wr Rhihh i aw wm nam i ®tjiW«j 

CT*M? 1 ^, C^ft ^'slt'lfl ^“il^'s Rlisjj erj|ftf'b ‘9 ^Ht^ «llc s ll&»ll 

Wt ?$, m* Wf erJlW (Plane Geometry ) ^®TT ^?T I ^ 

<& of «ii»iiti« ^ ftwsj fim i ijmK, tor 

CTtCTt sfpm ffus ^ ct, ^itcntw w f*r% cm 

>wc*i '5 m1\'s i i£ppf& Wffi wssrt 

' a iit B iii> r iis Tjtto i 



<p4i- b 8 , ’if^-b'sr- b o? 


mwimi ^ awfw tomt, ?m\ ^ tor Ws to to to % ^ 

^nRfo RR>^ ts% c<jll^<p'»iw aro ^ 1 vs^a '^Tt«n^ c r® aF»«8i to ^ i af^ro c<ffl^v»i 
a^lcta <jI^Ruls Pm a«iM TOtTOl g<j»j»i, 

(W) TOft 1 1^J% (Mathematical Induction) 

(*l) WTO TOl% (Mathematical Deduction) 

(*i)RcTO*Hl%$<5TlPh 

Rwl*t (Proof by contradiction) 

iHPw ^R'^'G 8 ! aro* ^ <pcs*i i v i r qfoii R>Pj ^c®ii : 

— ■ffat?r <3 ^Itottotto’ i 

— i4<P$ Rt PlC^IS •£& ^ll < PG'S Hlc?i *rr i 

— (WTO ^ <7^; ^ <7^; c 7 ^ ^wt# w aic?r ^ i 

fc-8 etj|^4 $m 

stjiftto sfcm w faro fljay ftnr $*tamj %ro whj sfcm aro 

m «i»^|$D ificis <?nl ^5" I ®ulPiI^ < P Sl^IfW RI«^ TO ftw *il^Jc«u ^faf WT ^?T I vow SfTO 

^"IjR ^S/Pl^S RC^O 3.GS I 

WlPlfTO 4St^«tW -mm 9(%*t (general enunciation ) Vlf Rm (particular 

enunciation) <)J <53.1*5 WT ^ I 7 TTTO e f Pwm "5^ RifiRsc’I’i* ^faf Rc*1<i PRd*i "5^ BtijPi'&i 

^fat i ctot art TOm ?ti*m f¥^r ctwit toto afasro Rw«* M Wk-w ^ to to 

33! | if) Bf«ij aM5l«t*)l*5 Bin 'owi ^jic's ^5" I ®(j|PiI^<p 5‘ y Hlc | iJS SfsflC*! Rcjjl'® *5M’Jc®il : 

(» TOM Pl<M 

(^) Bin 'Q Rc*l<) PRoi 

(vs) alMII«r3)tl «HM*W ^ 

(8) aro?r c^f TOtpro^fat i 

cro r stem >mi>iR«im ®*imiwjh W*m c^ sraif*te to, to to* tow tot 

S'WItHM (Corollary) %TO ^C?K W TO I SlfTOt 3TO WT Wff^fTO 

RR>^ f53r 'oiwp^ a^tro Rcso'ii wf ^r i <fl’jc®iiG < p ^"ihj to - i ^hiij R^w Isar 'or«p»i 
f&if||'eq»C»1j] ^4»it 'Q C<ill^ < P'©l Sca^ apse's ^T I 





i i ^r, ^r, c & it i 

i ^i&ru ^wi4 ^faf ^ i 
vs I ^l&rU 'oiM's«i ^I<pK ^faf W I 
8 I * 2 ^ ^fat TO I 

<t I ^fTt?T ^tal 4 fi 5 ^fat TO I 
b I TObloHT ^faf TO I 
s i yii?] ^faf TO I 

hr I ’'IsHflC^I 'Q ^®10fl^fl^ 7 ^j5fr T tt'Q I 

<^r,#ir, c&m 

*iw% *fjif8il%n ifotf ^qif >i >»« wrow Riuhh to toto «uR(}6 i to 

j i>j'sc q i ab vsi^n* vflw, oNifar TOftj® vsM^ c i c a b b f^js' ?*it 

,4 , C « 5 ?I3TOTO 1%^ vflW. AC + CB = AB TO I A , C b B 1^ 

F»*ifi>o < p f^3 TOT TO I ^4 'Q B TOl vflcis *n»*i C^oc<p A b B IV*3J) ^%<j| | er < P 
CTOW^TWTO ab CTOWTOTTOI A b B ^«4'IT iHW>J<T> CTOfaTO 
toi 

C^H 

?!TOTO vj^HJ dtesPr^ 3 .c°i CTOt t^sfw TO I dftj 

$II}w croro ^ toi mr® toito 
to i ta, op's oe #flw toito snsfroj o 

ZPOQ <PWl«. I O fa*2p ZPOQ TO 

OP TOCT <Hcf 0 TO (Pit *lttf TOI 00 
TO TO < W?f p TO <Plt TOf '®I<A V » ^RSSf f^3?r C^llSw 
zpoq to '°i v oj«s tot to i c^Mlwi «i'oj«w calc'll 

sloe's '»i<rftj s '© TO vflTO »i<p®i fr'j?] c*i 1 jM» TO TO I 

TOI 

<r-» • •-> _ ^ 

CAB TO?r ^TOITO SlSfTOjp© OT (PPH 

<PW, vslw TO®T om TO I ’TftTO f&Wl, AB 2ff&fTOJ A AB TO IrolUl's PlC<P AC dftj 
' s n < Pl RWCR, I AC 'S AB ^PlIW volc^fl A CS ZBAC ^ <! i' 9 t^‘ <PWC5, 1 ZBAC ^RPT 

TO I ^RPT ififoW 7 T 5 J^f c f ib-o 0 I 




ioV 




*ifs|f$.'® ctH 

Rft c^TOR ^ « tor 4R# rtto 

Rfir Ric«p , 4^ c^i*tw mm rRir R v $)'© *tw '^r^r ‘kr, '©cr 

$ cs’Mqflc^ J ifjjR'» cR^H <iw I 

TORta, A ZBAC* ZCAD ^R^Mfr**! 

A iR^ ZBAC * ZCAD #^TR TOT AC RTTO 

Rfif I cm T$fl» RTRlR*f ?ftr v4C 4R TO ^5Rt^© I 

ZBAC <flR*. ZCAD V IR W IR ^if^R,'© CR^H I 



*R, *W»M 

5D 4R# wrcswt; z crrr; 4rs|tT ^ ac 4R# 

Rf 5 !! I TO ZBAC <*Rl ZD AC ^ C^f I 4Rt TOR 

7RR To TOR aWR *1TOM ^ ^C « 5Z) CRTO 

• y laHa RRTRRTRRI 

CTOT CRWR RR-f^Rr t^RT $R*t*[ 
sdc'sjw I 


cl 


<-• L 

B A 


-o 

D 


4R* *I*IWM CTO* CRTO* JJ^IWN ^ 4R* *1*1 WN CTO* 
R^ ^ ^ *1*1 WM CTO* C^fc RRT RR I fa* 

Z40C *^WW 4R^ Z40D \flWM I 4TO ZAOB 4R* 

7wcm\ 

%¥*tcm 

^ *1>IWM CTO* R^ fR*§ RR *|*|WM cro* csfr cr*ito* 

zl^C^M <Rl RR I fowl ZAOC zl^C<pH I 

’jRR* C4H 

CRTOR R^TOR CRTTO 1 >|*| WH TO CR*W ijjfltor 4RtfT 
^Mflf^R ^jjRR* CRRR I 

TOR ftCR, ZAOB 4R*fr RTO*R I OC RPlT CR*t*tfllR RtpCRR 
«Ny«M ®IRR(J4> I 4R TO Z40C 4R*. ZCOfl 4$ ^ ^ 
tot I cm TJ^R <#TOR CRlTO ZAOB 4R RfRTOR 
RRR, 1 *1*1 WM I Z40C 4R^ ZCOfl TO1R <JRR* CRRRl 




-•-> 






iOc& 


•>i c<?H 

2 >i wi 4 i ctw ^$fl> *i«P w isr 

^45 JunortST 0 ' a raxt' lira# OC <^Mt> ^ <■ 

?iRr'Q 05 #m^%i 4?rwr zaoc m. zcob 
<?mTj$T«T « iG)»iic w m c^pr z^05 
ctw?t HGmew ’ph, ^ 2 *hi»m, <?m z^05 
oftWWW I ZAOC ZCOB *3pP<?Pl*h 



I^SKc^H 

C<PlC»ll R’i^l'O C*T WlH t'offi <PCS & 

Rzi'®H C^K I 

to OA « OB *Bp , ^?r'R , i2)'*?iftri 'stkijt OC^ OD *i?rto 
tote uftr l ZBOD « ZAOC «lsr" B l?T fateh CTW I ^TRm 



ZBOC « ZDOA mufti* teaite (Wf I ^RPTCSPlt 

C<p|&*il flic's 1 ifl'~ y lfic < p C^T TOOT, R r *JC'0 C®f|Wt Rzl'sH 

i 

»w»iart1?r Rnjc'o ^isr <sMfc uftr ftPte ^OT, 

^T^#, AB JhWWUllliH O ^sps oc ?to o fllPte 
Wl WT ZAOC « ZCOB T$fl> i45 

C?!^ to DO ®T?f | 

= ZAOC + ZCOB 
= ZAOD+ ZDOC+ ZCOB 
= ZAOD + ZDOB = * »1»IWH I 



tolteT* 

Wtl *BP^T <SFT TOOT, to^ tote •bpto 

AB « CD GTWW 0 WT O 

ZAOC, ZCOB, ZBOD , ZAOD Ctotoff 

zaoc= tor€M zbod ^ zcob =%®*r zaod i 




fc-8 msm »uwwt 

<?m, cw<m «ttowq; <?m 



S^tCSRT to, AB 'Q CD <WS. EF *w , i«HT P 'Q Q tV’it.'© C^T <PW(.^, I EF 

wmf ab « cd cw i cwqf& ab * cd wi qtcq zi ,Z2 ,Z3 , 

Z4 , Z5 , Z6 , Z7 , Z8 t J Jl'5 C4l 4 1 ft©lfl <pwcs?, I 4 qw 

(*) Z14*&Z5,Z2 *R\Z6 , Z3^Z1 ,Z4 ^Z8 W*lq ^*T CTW I 
p«D Z3 «iroi Z6 ,Z4 4HZ5 ^pir « ctw 
(* t) ZA.Z6 ^H'lfcla^es^CTWl 
(q) Z3 ,Z5 ^PMtPBr^lW^CTWl 

TJ^ WW «M«M{4 C^T M® 1tBT WRf ^foT >|i|MMM I WWW «?! W, qft 
toram «mR(V 4> 4^ '5rr«rm c r to qrcv i wi ww ^ qqtestq i ot, ^ to 
qqqw^iq *wlPfa qfqiiW Rr^ slice's Hies l 

(q») ww^<^q^qi(^t^*i%r^qf^q5siiqFi'Q) i 

(^t) 4^1^ »w*ic<i^ii?r sji^rs «i v i«in> ww , 5 ji 3 ' 8 »j , oi^tj > i*i <pcfi i 

(*t) «ns*i«HT ‘j$IT>c < p '5TW WW CW ^5T qft qt «i^ k v l c^»M’Jc»il a i*)l*i W I 

qvjsat (q*) 'siyiicfi qqqw ^fD q?piGPtf <^cq qqqtq cw qt qqw qqnqiq i ^fD 
qqteqiqwrw <?ftq cqwiwi cqqwfqtq, wq*r i 3j5fi>'8 wwqqteqiqwi 

w (q) «i^im <h»immi«i wwq ^qftq mwiwi to <*fcq toft* qq-^qf qqH i 
xstwq ^qftq mwiwi to ^ •I'MlUn to qsw Mjw$ qqtq i qiqra 
MIvwim, ^ w® ^qftq mwiwi to tolTJn qq-^ « qqH q^re 
caqtw qqtesflq i ^qq-^w qqrtwiq cqqiqcqq ^ qqi w i 

q^ssf («t) $Sf$Kv&*i qqaq ^)<pit4*i qq^qj i wtft%q y 3qT e t'0qwtqq^Fqj <n q^iffc ■«iRi<p'wi teqtqffit i 

®p¥ qfq, cult'll P(Rt<5 qsproNHf to qqfq^s qq in<|q (to? "qqr Piw ^ qqq^q*nq qqisslq <pw 
qt3T wiw '^tqq qtq i 




fcWffva 

y^flS ^tewi*! wiur'iM ckw Ml 

(*P) S104J4 cetl^l «l^1 C*M AM I 
(«0 41C4J4 CBfl^T <4^133 C*M 3.M I 
(«1) Wt-M <i|*$«lfc , l?r W*C4lH $H> I 

ffel, AB II CD >W PQ 'slci* ^$113^ E'Q F face's 
C^T <PW(.s^ I A 

O 5 ?) ZPEB = ZEFD PKWig^nai] C 

(*l) ZAEF = 43^ ZEFD 
(*t) /REF + ZEFD = ^ ^^C<PH I 

3 *tW : 

i i >i>ii«sii*i >w*i««nfr1^?r >ii*imj ^migw wi« te’MWjwi srow^sr i 

$WfJ 8 

«^ITJ *w"iwHlw* w,i toc*i 
(^) «BP*HT ^T, ' 5 PRT 

OH) 

(*0 c*im* •nw?r^iw^c4Mntii<i 

«w ^ ' y lsHfi I 

f^SS, AB'Q CZX^HW^ PQ C^ft^ftasw E'G F fa'jC'a C^T 

A 

m ZPEB = ZEFD c 

'TO, («0 ZAEF = «<ro»r ZEFD 

'5T?ftt, (*1) ZBEF + ZEfZ) = TJ$ *1 »JC<pH I 

ab'q cd 

«(<aPi'^i« i i cw ’BPiowt »w*i«^n?r i 







I <jPt f'O'iRJ I'sjj 'oc^ f&wis c < pM’Jc s iIs , il»j < pfK'^ I 

VS I ^IfjRvs ^TSjSStffl'Q vfl^. vflRT <ll^’J[(.»ll I&I^VS W I 

s i Iwm *m\ ^Q: flsrSH c^n, ctw, <^n, >wwi s i , j^wii <hh ^iww i 


toi> c^rw m\ 'srt^j ftar 4^# l^sr i ca^iwfljmiw ra^eer* 

^ i mwiwi ^ to mm mr i 

bt mwiwi ^ ^ 41 ^® <^H to i Qiqptf 

toft ^ « toft C^H TOC5I ^H»C1 fit^F 2PF1?T : fi 
* faiwi* i mt?r CTMwwe tar?w am : 

-^wi 1 !) , « -wwi*!) i 

Qrgwn IfcHfen ta<j?r «>i*iRJw ififflNr toi Oilcan mt Oupriwi 

^®n 

!<&%<&$ C^C^lcll ^14R r *^^.C'» Rail's - 5T*uf^*J < «|R'P'S CSPtWCT* 'SPOTT ^C 0 ! I mi*J, c<jc<pIc»iI 

^.t'o R’i^l'© vfl3T Quests Soovsl l 

att*RI f&wi ABC Qi'j'sr i A,B,C vflGT •Mfa'jJ AB ,BC ,CA <fl?T <1$, vfl?r 
fa# cm ABAC ,ZABC ,ZBCA AB, BC, CA to 1 ’®#*’!* Ml*Hw O^IU* *1^ )*ll l 
J l 4 Ml^ Qwjflt 

C*T Qi'jcefS fa# *i»)H ^5T *i»wlg fa'gst | atC“t?T fowl ABC 
Queers! AB = BC=CA I ^ fa#* Mj ^ I ABC 
fa§wfi> 4# -n^ij fa^ i 


B C 




Ql'get 

C*T fa'jwfl '^f&'^^Rf'T^sT 0i'9«f I 

tosto ABC %®f5 AB = AC * BC I $f& to 

£i4j ’'ihM, <jlcifi c^pl&'iirijR ^'©Ifi ^tjpf *i»)H *TCT I ABC fa'qj# 

>1#to 

C*T faucets] fa# sl^ a?P 09 t?T '®('*l»ll«i ^5T fa^W I 

to ABC Ql^tiiMl AB , BC , CA Ml a5P^ 

^5R^TI ABC Ql^rfD \lHHA\% I 



A 


B 



C 







C3 C*m ^OTf, ^nwfll l^sr I ABC 

%§^r ABAC ,/ABC ,/BCA C3W WAIW ^HWW I 

siwj<ifi5 c^tm *Gtm >>o° «rc*w ^ri a abc 

Ql^ef | 

W4l*?l Qi^sr 

CT C^H *HIWM, ^Of I Z>£F 

Qt^cer ZDFE -WWM, TO C^H ZDEF'Q ZEDF 
dt'ojc < p I A DEF 4<pfi> wvW Qi^Br I 

Ijpiwfl) H^sr 

CT B^CM 4^ C^H ^Of l3T§®ri GHK 

1^®r /GKH43ft ^j*IWM, TO <Fm /GHK* 
/HGK SJWJC4 sj^Wlf I AGHK tjJiWI^l l^sfl 

b-\s R^curi « wfs; C^H 



Qi^®rf) ct c^t*t fcvijf ^ %5«ffl5?r c*m i 4$ c^ro 

c^t*tfi> ^5t Q^csrs TO 1 3^f& c<pMc<p TO^C^H^TI 

’TO to, A ABC «mr BC D 
/A CD l^&tfDd 4*ffi C*m I ZABD, ZBAC'Q 

ZACB Ql^r^ CTH I ZACB CT /A CD ort 

cafto >ifjjf^A c^H W ^ i /ABC « Z&4C4S 
awj4w /A CD 43 



RNipW fan »WP55 ^JJWlCMd 3WM I 



C D 

mch *R, A8C /B AC + /ABC + ZACB = ^ »i»iwW I 


9 lf^-«s'sr-io'sr 





i | Q|$«rd (Q CT CTW to^ ^JT, Tot <£RT 'M)«e 
WMUHM *wR>d ^JH I 

^pptjte^i Q|$t«r«| ^S Wf OT to^ -^S, ^T 4 ?I < 51 $$^ R*!^ CTW 

•J^lwi ziC' 0 J<pfi 5 'siC’i’Pl ^ 8*1 I 
^pp^ysi wc+ffl) UHow ^nwMmi *i?to *fs * i 



^ 1 ^ 'Q (^It 4 !?! * 1^*1 »l'® I : 

«pt^ Mr ^jh to c^fw T^ri ^rmm 
own?* to «imh Mi ^ran i 
^n? C^TO?r ^ifiNM J i»il - i toi WM *i4*i») I 'SIMM 
M^IW , ij^ CTW TO «IMH Ififowe I 


A »5 


O •£> 



Qr^OBHI 

0l'5'ert. < P ^MST Q)Ujc«f«l ^BT •S*5)C°1 <lft Qj'gj’ssr J W'»I'»I(.<1 filOT *Jl?J , UJi^ef 
•J^HJ 51^1 ^ | Q^cstfl 'si^’i 8 «(^ v t C<pH’Jc b iI 1 


*fto to AABC'QADEF ?tol AABC'QADEF 
to ^ A,B,C msw D,E,F to 
*ltoTO AB = DE ,AC = DF , BC = EF <sp& ZA = ZD , 
ZB = ZE , ZC = ZF TO I AA8C <3 ADEF 
A^CsADEFMT^TI 


A 


5 



c 



toffi 'b ( totmj) 


Qi'jjws uj^fta ^ <Ntoc*i 'scfafta ^ <il$s »i»iH ^?r ' a i®^® wW 

» 1 »lH 3 JT, TO qjtlt ^ 5 l»i I 


TO^ft, A ABC « ADEF 4 AB = DE, AC = DF*Ffk 
ZBAC= ZEDF .^5 tro, AABC=ADEF 



D 




9|fcj^ bb <t 

^ WlMl $11} ^1$. »1»lM $JJ, ^Wil R' v l3)'* C*M $I15« Mil^ *i»lM $.M I 

ABC 1^®r AB = AC ^Rpr, ZABC = ZACB i 

v 

^ c^lcil Ri^ot* $f& C^H *taH« *i»lM $JI, $f&« ’is'Hs »1»IH $.M I 


%*nr Artis*: ^ J5C Rr^rer 

ZABC = ZACB 1 SMM «*M ct, ^45 = AC 1 

Wfi 

Ax 

B C 

qtn 

'ytfrts \ 

(i) qft ^5 * jc ^ «flwr c<wwiR ^5 4 * ^ph ^ 

^m^r(i) ^5>^C^PW(ii) ^5<^C^I 

(i) AB>AC. AB <$& AC JD 

C*d> fill #f, ADC Ql^erlU >l#!l$l 

ZADC = ZACD ADBC 4 S WW Z^DC > 

PPlf^ RirsjC'sr*! ^T|J C^NW 

c^h ^ 18^; fi<#s c^h $fi 
yc'oj^ru '^t.'H’Pl ^0S| 

ZABC 


:. ZACD >ZABC ZACB >ZABC fi$ ^T2fW 


(*) ^^fblW, (ii) ^5< ZABC > 

ZACB . R^^To "l^ficfil% 1 


H’jpafc, ^5>^C^5PW AB< i4C*Pff1IMl 


.-. AB = AC (SMflq 



fc*ntnr b 

m<pfC Qi^wji l^»i m<pft Racers «i»il«i ^ , 'o&s Ri^et $f!} «i^«i»i ^ l 

TCT^*fa, A ABC ^ A DEF 4 AB = DE, i Z 

AC = DF ^BC = EF.^ma? T, / \ / \ 

AABC = ADEF . / \ / \ 

2 j E*~ 



^ Qi^ow c^H 'Q 'slew ^ w «i*ta <awf& Qi^oer* c^H « vaic^w 
'ocs 0i'5«f i^rU ^i^*) i 
*1PT^#, AABC * ADEF -4 ZB = ZE, 

ZC = ZF 2?C^ = 

EF~^$\ f^sr ^5R, 

AABC = ADEF . 



tj$R> Qi^ceM 'srf^Bfw 'stfR ^pr m, ^ ^ «i v w^ *m ^ ^ ?raH ^pr. 



AABC = ADEF . 

Roosts <il$, « PPtPfiT "SIPU *H<£ s«w l ii^M *iH<£ Rcm 'S v Hlu i^'e iSWtl ivo adlvHu Ron I 
c^lc^l Rrsjw* tawf^ *rta tawf^ ww ^pr, IVi^l'® c<pM •^a'©s 

A ABC -4AC> AB. 

ZABC > ZACB. 



Wffa i® 

cult'll Qi'jjws c<pM c«pM ^CW ^PT, C^tPlST R’i^l'® ^1^, ^tr®^ WIPIS 


I 

Rc*l< Pw>»1: "SIPT^#, EABC i£)^ 
ZABC> ZACB 
5Wt <MW> *SA PT, AC> AB 
$m-. 



«rm 


(i) #t AC <j^ AB 

^(i) AC = AB \5pptf (jj) AC < AB ^| 

(i) AC — AB ■^■ j ZABC = ZACB 
ZABC > ZACB 

Qj's^c.'sr^ ^I^PRI R’itl's C^MW 

[ ^ST Roll's c^H ] 



zH'G •I'iRwlft | 


(ii) *m, AC <AB ^ 

ZABC< ZACB m \ 

2fW I 

(*) ^R, AC ^5 AB AB 

c$z& ^gvss *trc?r «rr i 
.-. AC > AB (2p#te) | 


Qrgcera wwlcil ^T »i««n ^TW^fta^sr tutfjs *M<£ awes. i 


>8 


Ol^ceM mwImI $ Eirtwi 4?r ^8|« wipI’H ^,*54 I 

'wr’rfs, ABC *+$ Qi^ i qfa, BC 1ai^fB?r 
i AB + AC > BC i 

B 

«iipr*rte i i OrjjoBrti ctwImI «ww <4?r^IUi 41^4 frrtr«ic 9 i’H i 

^“4#, ABC <44# Orget i A ABC ^ c<jc<pIci! ^ 41^ clicks , si®?r ^ ^ftrr 41^ frr^J 



'suw^jffl W44, AB- AC < BC I 

$*1*1 mri<f 

Rl'gCBM MWlMl ^41^4 WjR'tJjl >TCt4l®W GPIK1 ^Slll 41^4 >l>l1«s1l*l <44^^ ^*14 4(^4* I 
^C»l <*9, ABC <4*1# Rig's? I D'Q _E'4 e n3 s £4 
Rg®#4 AB « AC 4l34 44Jf^j[l ^WPT, SRIH 

DE II BC <441. DE = -BC . 

2 

Wl: D'Q E wW <P« 4flfe4# <7H EF - DE 44 I 
C, FC4M4#I 



81414: 


m 


(i) AADE <3 ACEF <44 4W7 

[ ] 

AE - EC , 

W-II^IM] 

DE = EF 

IftsrfHCTM] 

ZAED = ZCEF 


AADE = ACEF 

[<44*114 <444] 

.-. ZADE = ZEFC <441 ZDAE = ZECF . 


/. DF\\BCn DE\\BC . 



(^) ^1414, DF = BC 4T DE + EF = BC 


4t DE+DE = BC^2DE = BCn DE = ]-BC 



b'b (PNIUMlwu tWD) 

wil^iw Tftcwm c*wkw to ^ ^pr «*bt ^wwwuw 

COMWWd »I>IH I 

^T^#, ZBC>W4l^ ft^BfsT ZABC *HIWM ifl* 
i4C«lf^8«r I ^7T, AC 2 = AB 2 + BC 2 . 


B C 



i I ftCF faifb fcwf Ci'QTtt ^PIT I C^FT C^3t Qi^ef 

<t C^T. ft., 'll C^T. ft. 'Q ^ C^T. ft. *1. O C^T. ft., 8 C^T. ft. 'Q ^ C^T. ft. 

*t. <? C^T. ft., ^ C^T. ft. 'Q i8 C^T. ft. *. •$, C^T. ft., 8 C^T. ft. 'Q b" C^T. ft. 

•$, I Piwn '»'<lrjt®il ’l’P ^51 : 

i C*T Ql'SW* I'O'lfU C^H >1*IWK^1W »1»IC<Pl^ Ql^er ^5f 

ii W 0i'5c«r« F»if5 C^H ^c<pM Qi^er ^t*T I 

iii W Racers f'S'lfij ^t*T 

ftc 5 ?r c<phfi> ■’ifSs 5 ? 


i « ii 

*f. ii 's iii 

« I Slw ftu ^nft « 'Q 8 I 





I 'Q III 

i, ii 'Q iii 


ZBOC 

*r. zcod 

8 1 ZBOC«il?r^WCTftCTl*lfl»? 
ZAOC 

*r. zcod 


*. ZBOD 
ZAOD 


*. ZBOD 
*. ZAOD 

<t I sMH C*T, -'wlj Quests ^Pul^3j*i*m c<jM < Pf5Cf ? i C*T Rnjwr Ss’iji ^ , '©I I 

'to I £PIH '^ 5 ?T C*T, Ri'sjwsi "sPu^l ’ifi'~ > i?i ^»iH I 

*\ I Spiffs C*T, Racers c<jc<^IoiI tjjlft ^fts^c^lCHd ^i»iR5 ^ WW I 

br| AABC D SPlK^CT, AB + AC>BD+DC. 

h\ AABC BC 'm, SPJHWCT, AB + AC>2AD. 

io i £pn < r^ 5 ?i' c*r, Rtjwji 'spu^ciw ■ , i»iR 5 'aicH’spi i 



i i I ABC Hfl'sjw , BA D ^4® <Pfil ^®T, C*T»T BA = AD ^3" I £Wt 

W <7T, Z BCD 4<pn> *i»io<pM I 

1 I A ABC iSRI ZB 'Q ZC ‘SRI' 0 fact's ftPi's ^3" I 

ZBOC = 90° +—ZA. 

2 

ivs I A ABC iSRI AB 'Q AC B 'Q C fr’jc'© W ^ 3 ", voIgto 

O flic's ftR'© 3.c*i , 

srat*tw<?r, zboc = 90° --za. 

2 

i 8 I tol, (WTH^t^, ZC = <SW j 1 »IC < pM 
ZB = 2ZA 

AB = 2BC . 

'a i m * t ^ ct, Ri$»wi ^15 wf ot c*m *jr, Mu ms% <^t*tra 
^rsrf^r ^i*ii»i i 

i'bl SW*t W C*T, terjcera wwlcil ^ ^tp' Ufa ^#3 'SfCW I 
i 4 * I to, ABC Q|$t«nl ZB = 

<SW, D , 'srf^Bf AC ^'SfaTfr^l 

sTOffWCT, BD =—AC. 

2 

iVI AABC 4 AB > AC 4^ ZA iS)RT^#^ AD,BC 3^ D 
mt W CT, ZADB ^*IWI«I I 

i ^fa ct, c^iwi c^c^ic^i esmm sji® f^jw 3 , 0 ® 

*o.ABC 4^(5 > , i»ic < pI^1 0)^ TO ZA= ^im;<pN I BC 'sPufr^D. 
sm TOJ «l^l51 ABC R^f& I 

«T. CWs CT, AB+AC> 2AD 

*r. srat*tw<?rAD=-BC 

2 





(Practical Geometry) 

^?r dRw> srw « fi>3f «wc*m 4Shii®m fl*r i 

«l'»PC r i^ StEim 1t®T *TT I ^Rdf 1531 ^'»lc<5 'orwpcifl SfdRR ^?T I dSR, 4 < P«r»1 

d*tdt ^?r tot «wi?r fcs %^ti $ «fiTd?r 

'ai's^w ^ d®r « dt*R ^“Hc^ra ^n^rr d'eut ^?r i (d®r « df*R ^**tfd?r >ii$jdj 

Qj^«r 'Q oy^et $&U5 ftdft I 3] wtd Rc-ta qTOT Qi'g'er 'Q t^^er «i'«Pdfi «ilc»ili>»il Wf TO I 

> lows -nklc^j li^uf <3 ^JNJT <p$k.'o ’ttTO I 

^ dTO vS^iyg <u*rI*i <ks «rwp , i < psc.'o v llst.^ I 

> <jmis ^?r 5^sf, ^htelita, JiPifajH ^(.v® ’ttro i 


*\-i R^wr '°i'wp'i 


!dC'8J < P Qi'jC'erJl f'» # lfl> 'Q Fs'lfo dt*t sww I Chit'll Q^cerfl 'S '°ll^I'® PiPMS Wfa er'IJ 
wjm ^15 « dTOr torr ^?r ^r i ct*r, R^oem t^r dTOr ^ >itoi s i to wwiwi 
^ cticht "sir (RQTir «itro dsf s t1 ^ ?ir d?r to i r m , RjfdR wi® 

^WfT^df dd d*ft Tim d, dtdT R|$»wl ^15 « CTO TO<i, UlflJsr TO <TORt3t 

PqftRlR TOt id %gdR 'oi^’i fo-ifD Wd RSJR TO$ 0i'5«r ^ | 3) 

R>-iH5 TO 'SfROT 'SRR Rrj'er 'TOf I celRc's «il»wl ^TRJ dd Rr^er 

f^fdft i 




(^) ^ o 'slcrc «i«4$ d^H 









('b) target 'srf^jsf'e b 

<51$. « 



«T*p^il?j c*r, S v Im?i kIc'8j < p c^oa f^*ifD ^*t f-iPW? <p*il l R>$ c<ic < r a lc*ii foiHJ Piftw 

Wit Ql^erfD ^r I CTTR, Ol^QBrt C^H CTWIT «im®T «ll4t&M 'SWtJ 1^5f 

Hem Qi^er ^nrr) i 



A B 



W 4|1?fflr 15RI «fliFT %m (WTIt <ITCT, WBT *lfelOT Wra ^TWT 
0l'5«rfl> WBN' to I ' J H?T I >»i*Hhj Picd ^faf <psI *.c°ii I 







Qi'jjobwi 'JjPi, 'JjPi cTO « *TO $ will «iim, i Qi'jJ'&tfD w i 

TO C<Plwl Oncers ^fsr a , ^f*T ^s| c^H 
Zx m, TO ^ TO 5 wnt TO i Qi^fe 
TOs>toi 


(i) MWIWI 4^ #& 5F (TO ff a ^ WI TO 5C <STO C^C& fift I BC OPWPBT 5 
Zx ZCBF TO I 

(*) 5F #&(TO 5 BD 

(«) C,D cm I C 1%^P® DC CJN1TO OT TO 5 1%^ TO TO ZBDC «W 
ZDCG TO I 

(8) CG «lf“lr 5D (^ Z R r *jt'® C^t TOT I 

^ITO, AABC t Q|^«r I 

TO: AACD 4 ZADC = ZACD [«WH «|»| > ’>llM ] 

.-. ZC = ZD. 

4«R, AABC 4 ZABC = Zx, 5C = a, [^P*T «iyilw ] 

iflWl BA + AC = BA + AD = BD = s I TOW, AZBC $ Pltfll Rl^ I 

*Nfo 

TO C^TOT Queers ^ftr a , ^f*T 4^fi> C^H 
Zx tiwi TO ^ TO ^ went TO l QpsjerfB 
'Slice's TO I 
«W1 : 

(i) CTOTOt 4^ #& BE (TO fla ^ TO 

bc arnmc*ifcfSfti bc cmto b frsps Zx 

ZCBF 'TO I 

(*) BF TO (TO 5 BD TO'TOl 

(«) C,D (WM^#I CD PQ TO I 

(8) PQ TO FD #TO Z TO I Z, C 

CTffl <pff) I 

^tro, a abc tTO^fs^n 

SW : AZC/? AZD/? 4 CR=DR AR = AR ^'5®^ ZARC = ZARD [>TOM ] 

AZC/? s AZD/? . .-. ZC = ZD 
4*f»T, AABC 4 ZABC = Zx, 5C = a, ['sreM «iyilc«i ] 
iflWl BA + AC = BA + AD = BD = s . A ABC ^ f^f?T Qi'g'er I 







* 

4*115 3^wl*l g tot$; <!ip to wnt^t^i Qi^fD ^I4W> w i 
TO *ftf, CTOT Ql^oero ^(3 ^ ’WJf ^UWM Zx . 

4*R TO ^ TO TO d C^eTIt TO I Ql^fe TOre 

toi 

B 

«WH : 

(i) mwiwi 4*f& siftr 5F <ro* ffa € w bc c & im c^rcs- fs$ i bc cmto 5 

fact's Zx <W^PIt5T ZCBE ^ifal 

(*) BE uftrrtw d 5D TOC*E&fi$l 

(«) C, D OIW I DC C^ffTO CTW £ 1^ TO CT$ TO C ZEDC 4?T ’PIH' 

ZDCA TO I CA ilftr BE Z f^TCC^TTOI ^TO, AABC $ Q^«r I 

SfsiH : «i'wp»i «iyikfi, AACD 4 ZADC - ZACD 
:. AC = AD. 

AB - AC = AB- AD = BD = d. 

4*K, A ABC 4 BC - a,AB - AC - d 4^ ZABC = Zx. TOK A ABC $ PlC<*l Rl$®t | 

: 

i I Softs' C*H ^iwN *ff P®T, S’icss (i) * * * v l'’«qIvi)C'a '®T®P*1 *?tf -M'Sl < 3 *W I C**T ? 4 C^Cifl ^tt*l?T (, < pk*l| 

^ttrr ctowi 

^ i Quests ^pr, ^pr 4*11> •Y*it < pM g 4*i?i ^ TO to OTQTif 1 R^fD «i'wp»i 
**ri 



TOt^r « 

RNipewi ^pi ^I'wjJ c*l*t g v if5^m wnf i Qr^etfU ^i^c'® i 
*3C*1 *f?T, 4*fi> Rl'JJWJl ,y lffi*il»3i P (£W,'^pr »R#lJj P — 

C*t*f Zx G Zy C^TSTTT I Rl'J'etfD '$!<]>(.'© TO I x 

(i) CTO IWI 4*f&jjfir DF CTO*tf^fat p 

TO DE D G E 1 ^jps DE (^TtTO 

4*$ TO Zx 4?f *1*31*1 ZEDL 4^1 Zy 4?T *i»ji*i 

ZDEM TO I 

(*) C*M $f&« DG G Di/TOl 


zl .A 






(vs) 3R3#, DG « EH #*DW ^ C33 3*C3 I A face's ZADE 4333R ZDAB 

431 ZZEZ) 43 33R ZEAC 

(8) 431 AC 3filW DE (SNWFF 3>«3 B <3 C 1^5<533C3I 

^FT, AZBC $ ®^35 ^er | 

SRH: A ADB 4 ZADB = ZDAB [WH ^IM], .\ AB = DB. 

3(313, MCE 4 ZZEC = ZEAC ; .\ C4 = CE. 

TJ53K MBC 4 ZB + PC + C4 = Z>P + PC + C£ = .D£ = / 7 . 

ZABC = ZADB + ZDAB = — Zx +—Zx = Zx 

2 2 

431 ZACB = ZAEC + ZEAC = -Zy + -Zy = Zy. ^53R MBC t Ac4*l Q|$«f I 

2 2 

^I’Bf : Queers ^C<pH 'Q C^fOTIt I Qi'qjerlb ^ I 

$3l33*ti 14*11} l4$®t ZBC^, 313 ZP = 60°, ZC = 45° 43?, AB + BC + CA = \\ CT.flr. I 



(*) PQ C33W13 43*$ *IW P43? g t^533t33R ZQPL = 60° « ZPQM = 45° C3ff3W^ I 
(vs) PG 'Q QH ^1^1 3R3#, PG 'Q QH 3ffilW 3?P'*l3E3 r A fajos cri <P«l I 

(8) PA , QA C33TT*l3 33 PQ c.fHlvk<p 3313 S C3‘ B 'Q C Pr'iC's C53 <PW I 

(<?) A,B 431 A,C C3H3#I 
vsKw , MBC $ iSflti terser I 

313 : W3f^'1Sl^5f{TW3f s f39I5f 43ft <IJ 43?3f^53'e 3’ p l33t33' 5 l3iT C3S3f3lC^I Rl'g'BrflS $13 1 





i I Pc<^ \5' t 1l'Q P«J fo'J'Sr ^ . 

fo-ilu <il^fi tixij ^ll«K^ 3 CT'.fsf. ,3-5 CT'.fsf. , 2-8 CT'.fsf. I 
*r. (Pr.^r., 3 (Pr.^r. 60° i 

«t.^C4sl*t60° 'Q 45° 5<7T.ft. I 

^r. ^ c*w r 60° « 45° 45° ^ TMs 5 <^r.fsr. i 

$$ ti^j ^IlfiPCN 4.5 C^T.f^r. <3 3.5 C^T.f^r. p'©]iJ <il^ R’i^l's 30° I 
y. ^1»JC.<Pl^l Ql'gWfl «lP>^'er <3 4^fE> '&&U 6 (TT.ft. <3 4 C^T.fsT. I 

*1 fs^StW^Mf^T fi'J'er «re9*1 W : 

'JjP 3-5 CT'.f^T. , 'Jgp ^^pTD c^N 60° 'Q »i»jRG 8 CT'.f^T I 

4 otA , c^K 50° <3 ^i?r 7.5 1 

*f. 4 otA , ^ wj| l£r ^ 50 ° * TO TO* «i« 1 .5 <^r.fsr 1 

^r. ^P 5 otA. , ^fir 45° 'Q ^®i?r ^ '^ras 1 c^r.f^r 1 

«.^7^(^ e r^^tia^60°'Q45° <3 ’i§%ri2 <7r.fr. 1 
^qfsr C^T e r 30° >G 45° <3 otfpfar 10 (7T.fr. I 

vs I Rl^OT*! ^fr ?R®Tff C^K ^ ^Pl5r ^*l?f '0|I5q»'8 'frrfj C^TTf '®Tt^ I 

81 «1»JC<pl^l ft'SC'BfS «lP>'Set 'Q ^RT^'^T »i»jP> (TTGTTf^Tt^l R^efiS ^Rr I 

<? I Gr^cera 'qp ^K^IJj SCO's! <3 'sffljT ^ C^TQTJT «il«. 1 P'^'btP I 

^ I flro^RT *lf^frt (TfSTlT TO I P'^efP I 

s 1 Qrjcsrs ^fr, ^fr <w?rt 'sit^ 1 P'^'erft i 

S-$, l W 

TOT C^tfl C*T, Racers PhFD CUTOUT <?ftwr «iC'i<p c^wr Rrj'etfD PP^oIm ^3tM | 

olfilb C^TQTIT PP£ &'{'4 i wr ^14*1 rn I PP^> o'j'^ ^W?T j sj'©ra 

amilerH ^ I PP^ b^er ^W^rRTI 

(i) dIsP 41$. 'S C^H 

(^) dIsP "4t^ <3 ^<pp 
(vs) P»lP 'Q tj^f& 

(8) P'ifD 41^ <3 vsl&i?] 'sres'^v® >3^P 

«t) ^ <3 (?m 1 

«l £ ^ ftlRcvs vSwR^^I^ PcfJ tj'J'^er 'sj'eqs^ P<JC?J '®(lc®ll& r ll Wt I «l'eq > C*1i5 C < p 1*H "l" 1 ? 
m P 1 ^ C^Cvfl ■toMP 41^1 ^ | vSfRfa R>g. C^Cvfl Ql'ger «l'e < PC , 1S 'SJT*)JC»I &'5'4! e f ^141 ^ I C^M.'J 
D^erw 1 3^f& Qj'jcef fw c^ic^ ^tt^ va^f& ^T stw fsrg^f 

^JT*)JC»I t^^et I 



(i) DlflfiJ ^1$. 'Q C^t*t 


F 


(^) ^1^ 'Q 


(«) 1% s rf&'^'Q 



(8) ^ « to?t 

(7PH 


(<?) ^ ^ <3 <?m i 


fi- 
fe - 

c- 




2tcnM% %fl» $*ts *hott *rtm TO?r £ QWieeu >iWMJ<e b^i&rft; TO *rtm cro, 

»il»il«fiiw«i 'Q voicis «i«4® otqtit siiwt »ii»ii«Gi<pfD '$w *rtrr i 4*11^ FaiK* ^I3f 

S'HI'fl W3TJT TO I TOT '5Jl3f ‘fls’fil ^1^ OTQTIT **II^C®lt "^fR> ^ll<p| ^fllT I ^tfH, vale's %>fi> S'HI'fl, 

^ (7PH (w<m) fififc *?r i 


TOffiS 

-nhtaGlcTO valcm C^H OTSITt^ft^l *1lH!«f?l^fl5 TOW AM I 


^#, ^iratefTOr a « fe ^ 

‘fls’fij C^H OTQTTf To I '»il < ?C'® $.C<] I 

TO*T : MWIWI v4M (sm a 4jT ^IH ^C CSTO 

fit i ^c «fl?r wfi*^ O fifa i o 9iyx> Zx $$ ?raH 

zaop ^ttf^ i op «w fi*TO nfir og #i op « 

00 iifilWTO* -b OB « OD CjNWW 

2 

fit I 45; 45; C,5 « C,Z) Ml*l I 
va|^c®i, ABCD t vSfi^J j iNI«I^ < p I 


i_ 


P 






SW : MOB « A COD 4 OA = OC = -a, OB = OD = -b 

2 2 


ZAOB =*&§§ ZCOD iW cm] I 
^4^, MOB = ACOD 


AB - CD 

4^ ZABO = ZCDO ; 4<pl«?i c^H l 

.-. ab <e cd mm I 

AD « 5C #f«*l 

^ssk, ABCD 4^fi> rn Vfa*i AC = AO+OC = —a+—a = a 

2 2 


« 5D = 50 + 0Z) = -fe + -fe = 6 
2 2 

TO4*. ABCD ^ f*Wf5T I 


ZAOB = Zx 


»ll»ll«l3lWI ^ ^ « 4*115 ^ went ^1^1 »1l»||«fii*ll5 ^l*M I 

^C *1 <pfs TlTOteftor a 'Q b 4^ 4<pfD c C^TGTJt h 

'silc?, I ^I^cvs l 

: a 'Q b <p4wc<p l c<jc<pIciI ?rf^f 

AX c 4?T ^i»il*i AB Pi$. 1 A 'Q B C^ c<PT 3 <pg#i 
cl b 

— <3 — 4?r 7 TOT»T^JPTt41 : ^?r AB 4?T 4*$ 


c 



^sm i mi m, ^sm ™ o foyps cm 

Wl A,0 <3 0,B PTW'^'I AO C* AE 4^ BO 


C* BF ^?T5rf$5^#l OE — = OC 4W. OF 

2 

- = OD9 it I A,D; D,C <3 B,C CTM^fal 
2 

T5\sa? r, i4flCD$&lM> >ini«I3*i 

sm : MOB <e ACOD 4 OA = OC = -;OB = OD = ~, fWi l ^ l M ] 

4^^re^ z^05 = zcod iftsrfH ctwi 


.-. MOB* ACOD. 



AB = CD ZABO = ZODC ; <?m <?m I 


.-. ab « cd ^jH'e^n®?n»r i 

AD'QBC WI« I ABCD I 

Sites 4 ! i i fiiPrt^njtCTar teste ^1^ ^cis wu ^os R’tejJ £4M otqut i 



'SIC'T^#, jiiRfdrfitcaM uteste a ^ b , C^WIW a >b <W^53"^ a C^tW Zx 'Q 
Zy I jalPlfetstefi> ^ tec's ^.cs I 

TOR : MWIWI #ff AX om AB = a f^ I B CSteKPl* A Zx ZB AY B 

firqp Zy ZABZ 

ab c?rw*r<flFF e ffyps ec\ UyWtfc^rr bz c 

TOST I *m CD\\BA Ufa I CD Wf AY ilfilPF D faqp* C^f W I ^PT, ABCD 
5lPlfai!R I I 

jmsWlfllM, Z5||CD 4^ZD||£C ABCD <U^fD >\mfa >W CD = AE = b . #f, 


^0T Z5CD <i) Z5 = a, CD = b, AB\\CD m, ZBAD = Zx , ZABC= Zy (WH «I^IW) 
TOi*R, ABCD% firfs jjlPlfersR I 
^l«F : fRPlfT <3 <teK OTQ7IT ^1^ I S*nfi> I 


i i ^r*fir ^fo c^fpi?r ■ y iRl»iH ptott ^ii < pc®i Pic»js tteR c^wi Qi^sr 'tor s>si i 

te. 63° « 36° «T. 30° « 70° 

*t. 40° « 50° 80° « 20° 

I i WlW i^tefb iRtelite 
jj '0||fl\S 

iii 

'Q’Hcsi*] '»c , <ljfi «iIotIm» Picjjfi cs’RlS ? 




i « ii tr. 
*t. ii ^ iii 


i « iii 

^r. i, ii « iii 


i*b 


SR'S ffrMlS «llc o lic<P « « 8 Rf 1 ® 


D C 



'S I AAOB <*RT c. -, P(ii<P 8 * 10 11 i ^P'o? 

6 R*t <4^ '*!. 7 R*t <4^ 

*f. 12 R*t<*RR* r. 14 R*t<*RR* 

8 I D^urtwi < #%It 


12 '*!. 14 <4<p<p 

*f. 20 W R. 28 (flRR* 

<t I f'TCJiJ' 2 R^ S^IS f'O D^wt ' 3 |'»p«i ^s?f : 

t>Rfi> Z*Wi 3 CR.f^T. , 3-5 CR.f^T. , 2.5 CR.f^T. ® 3 CRjfa. ifiRt. ^fD C4M 45° I 
*T. frtfj 3.5 CT.fir, 4 CT.fir., 2-5 CR.fa. ® 3.5 OT.fir. iflR*. dRsfi> 5 OT.fir. I 


*f. 3-2 OT.fir., 3 CR.ft., 3-5 CR.ft. 2-8 CR.ft. « 4.5 OT-fir. i 

R. faifiJRtp' 3 CR.ft. , 3-5 c^r.fSr. , 4 C^T.fSr. •flR'l'gjSflj C^R 60° ® 45° I 

4 OT.fir., 6-5 CR.ft. <4^. »flw?r «i«^» 4^# 45° 1 
R. 5 OT.fir., 6-5 CT-fir. ^ (4w?r «i«4® 30° 1 

*t. (flRsffr Rt^fT 'fritl 4 OT.fir. RstfRfcRl 5 C^T.fSr. , 6-5 CR.ft. I 

R. <4R# Rt^fTfcRT 5 CR.ft. 4.5 CR.fa, 6 C^T.fSr. I 

4\ ABCD AB ® BC Rt^ 4R*. ZB,ZC 'Q ZD (RsR CRQTIT ^ I ^R» I 

br I ABCD o'g'Ccer*) rR cruR-^RRT rR ^fDs RRfi> Rffcs «wr ^ 'olcia 'sws^s 4Rsfi> CRsR 

R«R OA =4 (Pf .ft., OB = 5 OT.fir., OC =3 5 OT.fir., OD = 4-5 OT.fir. ® Z^05 = 


80°. D^erlb ^ | 

kl RWR4R# Rip Ml 3-5CR.fr. « 4R#CRsR45° jRRRfr'SRM 

10 I anemia Rt^ <4R*. < K'-1 r tu’qj CR6RT «il«, 1 ^R 4 5 * * 1 

11 I SHCRSljjtfljRSEfaMj CRQRTRfC^I 

i$. I R^fe^GSR v llil*ifrl C^fGTTf Rlw, I < p1c j Piflfi> ^Rs 1 


^sjf- i 4 , *tf*fa 8 -VR- i o'sr 



ivs I 7M2& <3 i erl<M <*T^ 'STC^TT '°l<lltj > '0 | 4^.<lll^>fl C^iZPF 5 ! 7 T S JH‘ I '»CS 


I 

10 i£Rl^5t 8 vslcn#) ^?T ^)*j|«Kt «I'*P'1 ^?f I 

C'f 4 lt'G PT, »llw^ *lf?PNT «rl<M »ll«W ^lIvs>S ’lES^I 'OIC’WI C5fi> I 
*t. •'ilwsa ^lI5)fi <3 sdct^a «iy 1I'© 4 : 3 | 4^ C^SRF 5 ! 300 $,c°i , '©Icis 




Wl 


i8 I ■n^c^l^ tercets 'sif^st 5 OT.ft « ^ frt^J 4 OT.ft, 

<3‘ S> T^?T W® 'oilC'llM* f»TC5?r Tit'S : 

Qi'^effUfl W 9 !^ <^*1 f»Kl| I 
**t. Ql^fD 'o|'aq>»| ('oreq>c*i^ «|I<Hj<p) I 

*t. Qi^erfD?] 9 lf^%sn?T 7 T S JH‘ v l9^1»il RI*I^ «i'oq*«i ^?T («i'eq>c , ijj v »iI < 5*1j < p) I 


i<? I ABCD b^t'Ufn AB = 4 OT.fir. BC = 5 OT.fir, ZA = 85°, ZB = 80° iW ZC = 95°. 

'Q’lwrai '©c^ljfi «iIotIw Pic&fi S’es ''fl'Q 

ZD <flR T »IM Mil ^?T I 

*r. sm^u «i^ii5) abcd «nw w cwt*w ft* «imj4) i 

*t. £l*RJ ^1$ $fk<p ^iIwRIoto ZB = 80° < TCsT '°wi («i'eq»c*« ft? 3? 

'8|l<l"lj^») I 



^srwt?r 

^ (Circle) 


'srmr ct, 'fs ftar to frqgpn wtpff c^iff 

'oisltro I ^ •^iHP^'s Rfo^ w»i*i c < PT3, rjpt, WJt ^bjIPt R<i«j ^ I c®i i & I <pal i ^ 
C<PlC*ll ^(.'Ofl "5H 'Q ^t*fr S^TO '®llc s llt>»ll 'Wt 3.M I 


> toot tow i 

> wi® ^wir *wih we® ’ro i 

^ ^iN^iil 7 f 5 Tf t nw S v MlipJc ff il jJmjM ■HIPC’S I 

^ R^fal < pfic'® ’ilsw I 


b-i 

erjlf»ifa<p f 53 i RR cs’lo'il PiPwJ ■’wjsqp '°isR!, v ® I f*lPW> R-'jJS 

<R*JJI PiPPG Wj?I^ WITT C<FlC*il CR 'TO F *1 *W r&Ql'© ^ I <R5*g 

^.(.'s ^'otj > calc'll I^js k j$i^i(. < p ^c®i I 

O >l»l*6t*M C<PlMl RPMi rWH» «lSh(lM I 

^iivoaitj, C*T •>i < p , i Pp^ O C t *fW r '■jfK.^ «i<|pj,'s, vslcis CT? 

TO c<?T 3 O 'Q <uN^ r . fc«i O c<PT 3 , AjB'QC ^etj, 

I OA, OB 'Q OC TO zic'sj^fU ^sfwi I 



■*i»i'»«ii? > <pf' 8 v to I^jc^ *i»i^e TO <jPi P^ 2 ?Jc (7 il Ptc$j TO ^fK, ^3 TO<p 

TO's Pp^Jc^iI «i<rft! > '© TO I AyB'QC 


<jPi c^plcil ^cg?i c < p r a O TO^RJtR^ r TO 'ocs O C t *fW 7 T 5 F$£®R CT 
^i<p»i R^jji kj^vji r C^TCR 7 <p»< 'olcifi c*nJm» ' a i'®j«s TO?, O 
Ji^voc^fi CR *1^*1 IV*j<i l jsi^> r Mpl v ®lcis c j i' 5 c < p ^gITj?] 

W 53 TI ^?T f^ 35 T C 5 MW >I» 34 »IM 

rnmcfc i 

CTtPff mmn g l^r c^fW ^elUw « cwr 

c^t rsqt i ftar, p ^ Q <s^ t^i pq c&m 

felUw (RR 5 T R 




«fjl « ^JlTf 

wi'st'p csrw ^'efI5«i 43*1$ wit 1 Tpza 
c«piwi ^Fjt3f3 ta 3 m ^wtto^c533Jt3 331331 

^^33c<wS) mwiwi w \ *wi «jm 1 faar, aB'qac 
^qIm Wt 43s, C'P'Q O I 40^3 3C3T AC erjllb 
^Tj^M HJlIU feltol CV& tt% I OA « OC ’ypss'itfb 
<J|511^ I 3 3 > 'sflk, ^c’es C'P'tj dc'sj^ ^jlc^s "spof^i I '°i'843 
jdc'oj^ ^jlc*ra Zwi 2 r , OTOIci r ^’efUfi Ol^N I 

$*mnj i ^43*33331 

3C3 3#, o ABC ^OT 3Jt3 33 433 43*1$ 

m AB 43l4$3Fjr43 33Tf ^M I 0,M C3N3#I 
2t3N 4*1 M *M CT, OM <33*3 AB WJT 43 $33 33 1 
wi : O, A 431 O, B (PIN 5>Ei I 
W : 


3133^ 

33t*for 

(i) AOAM 43^ A OBM 4 


AM = BM 

[M,AB 43 331^] 

§ 

II 

s 

[ ^bcsi <IM$] 

431 OM = OM 

[3N1333I?] 

^$3K, AOAM = AOBM 

ZOMA = ZOMB 

(*) CT^CTl^?3^^CTW«fl3l^lCTff*ll5i»ll*l 
^53*. ZOMA = ZOMB = 1 *1*1 WIM 1 
^»43, OM A. AB . (2P#^») 

[ 3l?-3l?-3l?$33t3J] 


^W3 C3WIWI m 43 C<w1l^l I 

'°i'lpi'Nl« I c<(c<plcil 333CSI3T 4<pftl ^'qc < p apse's ■ y j|w 3t 1 


4l®f : 

i I $33t3Ti 43 13<#5 $33t3# %3*f : ^333 <3^ (?fw 3Tt3 % (pprwf ^Jf 43 <3*13 
'Slip's 3*3 £ 'erjlw 33falf$^ 35C3-33W ^3 1 






* I C«1C4 ^PPJ^H I 

"SIFT^#, O •^(.'Gfl vflTO. AB 'Q CD ^ces ■'Hh Wf I 

sww^w c*r, o ab «iw cd wfw wsprSt i 

«l’»P*l : O AB CD Wit (fl?T ^§*13 
OE ^ OF 0,A 0,C 



W : 


•n*r 


(» OE ± AB 

[ I«?| wwic'il wit vfl?r 

'Q OF ± CD. 

^BT «ll^ s 's ^ «rjlc<P ^folRjvs WC?T ] 

^sm, AE = BE 41K CF = DF. 


:. AE = — AB ^ CF = — CD. 


2 2 


(*) AB = CD 

[ <p«i»il ] 

:. AE = CF. 


(vs) v*m AOAE <«R* AOCF -M*IWl*l) 


fil^UM TOT «ll^5«r 04 = OC <tRK 

[teBr«OT$3C«H 4Jl>il<] 

AE = CF. 

[*mi 

AOAE = AOCF 

[ -Miiwl*!) %5f? «ilfe$er-^1g -Mfawl 

:. OE = OF. 

fcwir] 


(8) OE t*TO, OF O C^f^^tla 5 ^ AB 

wtt taw cd wit 4?t i 

^s^K, AB CD WTtW ^cos 
»i*l»j*l^Sl I 

fr y Mi>'U vs I c^tj C**J£W *iw"i «rj| HfiHfi *i»ih I 

*jc*i s>l*i, O ^ws c<ptj AB 'S CD T^fi) WJt I O 

ab « cd *fl?r fc*ur ^Ptm?r oe « of m i 
oe 'Q of ab « cd wtorer ^ Wi 

<P«l I OE = OF $.C®1 sm < PSC'8 ^C<3 OT, AB = CD. 

W»R: 0,A*RK0,C (?rW^#l 




m 


(b) CTO$ OE 1 AB *m OF 1 CD. 

[ >ITOM ] 

ZOEA = ZOFC = m >WWM 1 


AOAE AOCF ^wfl) Opg^rUtiM 


TOT «if&'$er OA = OC ^ OE = OF [wit] 

[&9UI ^(.'QS 

.-. AOAE s AOCF 


:. AE = CF. 

[ wt %c®r?j 



i i 

[ C^0 OTwIc-il Wf <&&& 

(») AE = — AB ^ CF = -CD 

2 2 

"l 

^Iwpv® b^Iot* ] 

(8)'*$m*.-AB = -CD 

2 2 


Vfc., AB = CD 



i yw <ji>£ wit i 


bl 3WW CT, t/^IM ^3?T' t 2^fi> WH v ta'~ y tac<p <m°i 'olcm c^ifa'^'elbs C^0^l 

^ I SM*f W C*T, ^rU •*Hl«*lh WJt ^ C^P'Xpll*!) «*Br»Tfl 

'Si c<plc»il ^C’Q?i AB'QAC WTf ^05 A f<r > i?1l*D *IIW *i*)H <pw I SM*f W C*T, 

AB = AC. 

8 I fro? O ^ Wf AB = Wf AC. 

sm^PI, ZB AO = ZCAO. 

<t i ctictt «flrofl> ^wfl) ^14R^jc*ii to i c^q ct, ^sffor <^s 

'b I i® •^1»<C < pB 3 < P ^C’QJl AB WTf «Pfi| ^'6C < P C'Q D R r *2C'® C^t <PW I 
sm^PI, AC = BD. 

s I ^£S^ 1 3^fE> *wh «rjl cs.i toot <^e CT, 'oIots tii<pf!Js «i'd^ 'apfalw «i'dqwwi I 

\r I ^5T OT, WIT <SRT ' s Nifo'*a*]t*1l »I»J^Q I 

bl CWG C*T, <5jlC^S tjt; Sfl® Roll's wn «l'e ( M TOOT ^ I 

bo I WI8 C*T, ^jlOTW Sfl® V6|< R^ns ftc<P ^FU ^ItoH WTf ^I^POT *1*)H ^?r I 
bb i CENT'S c*r, ^c.'Qf wn ^ tot ^'qji wrt-f& wn « i& v I ,i pI cto'os f*iTOTO i 






^5? MWlMl 1^3jT 'SJCW *N TOTI fTO? 

A'qb tgfc t^r *ilwT ^c.'es ^rv*i’i&*ii <pR i c?**it <ii*i , ^HS 

Wtil I0*fl> ffflf , ^ I ffflf 'fil'd n»W 

Mm ' q ?^ fe 'siftm mr ^ i A'qb <h$ mi? uwR *^ <on 
m 9 !? ' 5 rj 7 r sb t R*^ Mr R^ i m 9 !? R*>jR ^-<pTTJ 
f?*^ c acb m ^r 'srf%%5 ^?rr ^?r ^ 

acb spfto w spm tot ^?r i ?»H7 tt Mmft Z5 

si'®l < p MTt Wf <Pfil I ^n; R^i A* B 

bIM R'totf ^BT I ®*« bit'll 4JI«R^ ^5 

>3$fi>*l 'SHT Cult'll I 


d4l*1 ?»'^ > ^iRj'o &W 

^<pfD cMt ^c’e in^fi) im viBjv© ?t R»| <p«i <^i ^?r <jR 
(i) 2dc'sj < p dteR^c^pHlUfi sloe's «i<iR,'s ^?r, 

(^) 3d(.'»j < p <;l^c'» dMIwi 'w« ^<pfi5 dteR^, «i<iftvs 

«*W 

(vs) mfi? Jdc'sj^fU R"*! CMtfij? '°i'oj«cs files’ I Rwi xjiPfvs 
0 C4ftt4 APB m^vs <K? I 



$*m*i 



P 


CM*1? *fl4R r *^ c^lc^l ^c.'os R-^ *.c°i >???. c«pMfi>«i 
zic'oj^p < il^.c's “fRR-»^ ^|v»l<3 ^C'Qfl R^ 5 || < pc°i t<pMfik«p vfl<pfi5 
CMt ?T ^C<3 'ot«RR^ CMt ?®Tt I 'f^3T Z ACB ^3^ CMt I 

Jiicvsj^ eMt mt <p«i i <in£ mt Mim, 'sr^j 

'fit'll 'fifRmi 5.cva v)| W | 

«u<pfl> ^eti.e^W wm^ll&s <p«, (^Mfl; c*t$ t>lc v ta 'Q 9 I? nbliwh 
"&IC 9 !? '8|^T% blC 9 ! 'stsRR^ <H ^?T I f&Ctfl 
APB T^tC 9 !? 'G 9 I? ‘rvbl^^M ill??. ACB blC*i «®RR^ | 

»W%CT, APB* ACB 



»WSJ : ^C.'QS c<plc*il bit 9 ! «I«RR^ vH^fiJ CMt ^C.e^ CMt ?l? 
^4R^x«ir m 9 !? iir^f&^S^f^iH???!? «0?T -?tf $ m 9 !? 
vfl?^ iH'^ dteR^fMTMr I ^C'Q^ c<plc»il Tbl^Hh ifl^FD 

C<?H -9,^^, ^fC 9 !? bit 9 ! 'oi«RR55 ^ CMt I 



4^ <*pfFTr ^ 5 ^ ctoje ^r, c^mITjW 

^C'Qfl (fl<pfi> C < ? c gtJ i t^lH S®ll ^ (^I 4 ifi> ^CG <7I"m *tf&5 
<P«l C 7 !^ t>lC*1?l «*BT ^T 'TkliHh ^Tt "5TT I *lt£*l?T f&«W ZAOB 
C^ s T e tf& C^ti C^M APB ‘FTC 9 !^ 'Q%f I 

SffsFF ^ (^H ^ Mm 4H W | fag APB 
Mm i ^w?r cttcti Mra «*ur ^im ^ <?m 

<l°1C'S C<pMg<P$ £^ffll?T ^rt?T ^I^R r *l ^C'QJl C<PC*g ' a l < lltj l ’® 

m & bit’Hfj ^fU Ptw i 

' 8 *l?j nbliim c^tj. c^t Rg^mI* w 'e^ fawf^® 
■^far ^ i 'sr^c^ to ct w z^oc wm 

«w^c^t«r z&4C *wwm i 




c 


Mwt*fJ8 

^ra?T dIg^s 'Q*I?T T^l-w^h c<fjjhc*H ^e-n. R*JH I 

o c^sfa^ Asc ^ ^t?r Mm 

5C ZB AC ZBOC I 

sm <MOs *M CT, ZBOC = 2ZBAC 
'®r®M: *K.»i <pR, AC C?T*fW c < ? r tril5l »W l 4 c^wi A R^ 
%?u<wii5) aura ad *hfci 


A 



Stm : 


m 


(» ZBOD = ZBAO + ZABO 

[«Rm( CTOT «1W^ IMSta c*MHOM 


^if^r »i^H] 

(*) A405 4 04 = OB 

[ ^00*1 <ffW*f] 

TOOT, Z&40 = Z450 

[ wf^i* R^iw ctot 

(«) m (» <3 (*) ZBOD = 2Z&40 . 

*i»ih ] 

(8) «OT$*IM A40C(flFP ZCOD = 2ZCA0 


(<t) m (o) « (8) rtw 


Z50D + ZCOD = 2ZBA0 + 2ZCA0 

[CTWTO] 

Mfc ZBOC = 2ZBAC . [Sfolfta] 



«i*i3'oiw w ^mr, ^5? 


^1* : ABC^W* ACC^tt^^MMmiB STCHWI 



A E 




blC'H *to'"ta *1»IH I 

^#, O <^J 1^ ^C'QfJ BCD 'G 9 1^ Tbl«»lh 
ZBAD * ZBED Wt I 

sm <MW> *M OT, ZBAD = ZBED 
: O, B^O,D MM «>R I 

2MM : 





(» «JWFT BCD ZBOD 1 

^TR, ZBOD = 2 ZBAD «<W Z50Z) = 2 ZBED 

«*& if!»i*i*iH 

:. 2ZBAD = 2.ZBED 

c*m fe*tCTM?rfl*Fri 

-Q ZBAD = ZBED 




»<c*i ^Ei, 0 (, < pt 3RP| < 5 ^t.'Q AB ^Jl^f ZACB 


C^M 1 

0 

$ffl 4 t tow CT, ZACB = *wc<pM 1 


D 

«c*Pl : AB C ^olfT RMsil'ffl 


^c'qh ^<pfi5 R^ D f*i$ 1 


SW : 


*t»r 

m$s\ 

(*) ADB ^tC*BT'8*Br fblil*lH ^ 

ZACB = - ZAOB ) 

mfbt «*& ^ 

2 

c^H ] 

(*) R 5 ? >W*IWM Z/J05 


.-. Z^C5 = - (^ W<N 4 I) = ^ *I»IWM 1 

2 



^•ipt^l® i 1 wwfl) Qi'jjceM 'sri^'j^w ^jm *ror «wn ^iw ^t »wwll*l<* fltai <iim i 


'Sf^pp^^i CHICHI ^flblW C^H JJ1IWM I 


^tW : 

b I Sm-*3 CT, c<p|c*il ^C'Qf] ^ttjTC 9 ! C^T 1 ^C<pH I 


<p4l-iV, 9 lf‘fa-«s'5T-io'5T 



il O C^RPlS ABCD AC, bd e cm 

5WWCT, ZAOB +ZCOD = 2 ZAEB. 

* I ABCD ^ps AB'QCD W ^ll» *l5MiT E cm | or, MED « A££C 

vs I O C^RPl^ ZADB + ZBDC = ^ ?PCTM I STCH ^P?T CT, ^ * B C 

’RFiGNirr 'suR^ i 

81 i45« CD ■^n»^JT^W?r'8|^j«« E ^Gl.AC'G BD WW <^70 

OT^f& C^H^^^FGr, voIcto ZAEC ^H^fl 
<? I C t f 4 IT'G OT, ^9ij.SlPlPt*jlc»ra !^>4<p %l" 1 1?l *i»iH I 

*1 AB'QCD m P'QQ W Wf^j[l 

PQ Wf AB 'Q CD ^fTt^^nasR D'QE R**jW> Cm TO3T I PHI'S CT, AD = AE. 

It'S ^etj. D^er 

^§lfl ^t'Q t>'§'4®t 5,C®ll vfl'SH *J|?5 DlsIU “MR*^ ^t.'QS 'S^Rt.'S I 4 W 

t>'§'^C'srfl vil^pfD J3WJW, 1 'Sf^c i ra «MJ PlCM <p|erfl> <pQ I 

^Pl®? : 

RR>Z| ^pcsj^pfD ABCD^ffi I ^PMj^pfiJ RR>^ <pcs t>l$fi5 

<p«i R^Piwj *Rcer$ ^TRT I Pict>$ ^ I 


^fw 

ZA 

ZB 

ZC 

ZD 

ZA + ZC 

ZB + ZD 

* 

\S 

8 

<? 








c^Rrr^n?r ? 


^tfn 

^cs 'wPlR^' b^oet4 PiwlMl R'lD'a w\v\4 $ »i»iww i 

»jc*i <pfs , O c^ptjRPI^J vii<pfi> ^ ABCD T>^BFfi> «i«PiPl^ defies?, I 
m*\ <MW> *M CT, ZABC + ZADC -^»l»IWWl 
ZBAD + ZBCD = ^ -WWl‘1 I 

«W*1 : O, A *flW. O, C WH <pRl I 





2 W : 


w 


(i) adc 

ZAOC = 2 ($B% /ABC) 

Vfa, ZAOC = 2/ABC 

(*)*rmm, abc 

S^ICTW ZAOC = 2 (^ /ADC) 

^#5. 2J^J ctH Z40C = 2 /ADC 
.-. Z/10C + ZAOC = 2(/ABC+ /ADC) 

Z40C + 2J^J CTH Z40C = 5m -WWM 
.-. 2(/ABC + /ADC = 5m -WWM 

.-. Z^BC + Z4£>C 

t5<p^'»lc<5, gffl*t mst m W, /BAD + /BCD = ^ ’ijiwW 1 

ww fs^CTtpmfi»pi 
«*ra$ 5Wsr §*m rnsram^ <&$% 


'=(Tp1 r ^1® i I ^5 'swjPiPF® tj'^C'era ^s Wf CT Wt $<5fljj' ^ ^5T fa'lfil's 'sreg^ 

C^lE*m ^TSIH I 


frwmnr 

wiwi ^4, ws| (Viol's ,/ i‘*^ < p ru *] '©is &i$ifl> ^i^'e ^?r i 

»IM *151, ABCD b^W ZABC + ZADC = ^JUIWIH I - D 

m‘\ <pso'» 5,c<i Pf, A, B , C, Z) Dlsfij *i*)^e I 

«W1 : A, B , C f^Fs'lITj WfK 'RT, ^sflKt^Fs^n; 

Ren ^]Rr 'Q CWf <4^»fl> l »<c*i <pEl, ^efi> 

AD GPIWW E I^jc'o c^i <pcs l C,E CTMmfth 


gfttt : 



w 

r 

«|*|»1lM A5CE ^5^STI 

^C'Q o'§^c'8T?) R’H^I'o 

^5«m Z^8C + Z^EC =^TOW 


Pt >§ /ABC + /ADC = ^ *hc<pM [W®m «ilc^] 

cmm Ml « «iw^ cwftmt 

.-. /AEC = /ADC 

cmt^mcrarmsi 

ft? xst 'spw i ^m*r aced i*m z^£C > 

^85; /ADC 

j^sfjK zr w z> mi 

£ z) l^jsrmwftiOT mw i 

A , B, C, D f^5mfr »i^'Q 1 




i I A ABC 4 AB « AC ^ P ROIC's i£rai^R$N$^W Q face's IRRi's ^PT, 

sfsrM"^ra ct, b,p,C,Q i 

*i sM*r m <ra, f5^ mwiwi cetera >wft«N»« « ^ra R^v* nRR*^ ^pra 
'G*|pra C^T^Pfl 

IS I ABCD ^5 1 ZGiff « ZC&4 «W P RrP® ABBA * Z&45 

c^»Hnw*i ^fU Q R , * 30 's RPi'» ^c*i , SM*f^ra PT, A,Q,P,B Rr •>h^'9 I 

8 I O C9T3RR|<L> AB 'G CD W\ ^003 'S|'»J«W wnfij'® t^fWf R r *JC'» w<pIcH RRvs 
W5I W^TOT, AAOD + ABOC = ^ -WWM I 

<t i ^jh ^jh ^ra '©*ra pt c^ipit Rrscera l^razwtw ^pr, jw <jra pt, ^ipbi 

to I ABCD b^cstfl R'lfi)'© C^HW *l?P op ra *l"jfl<P I AC CRT ABAD 4?T 
smH^ratra, bc = cd i 

b -8 C^W'Q^K^' 

J 1*4'©C®1 ifl<pfi> 'Q WTOPira ’1 IhHR<P R(,«|D*!| <pR I i£)C>PWl PlCMI Irozra ^TQ fa*lfi> 

SWIW 


(*) <3 ^«iw^rra ppIpii 7 TT*fra 4 t Rrp^, 

(*f) ^RFIPNlfij ‘ 2 ^ 1 ^ Rrc's C^T i“MW, 
(*t) ^wHllS ^QCS 5 4^1^ R r *2C'8 “KilW I 



si»i\8c»i liRsf^ 'Q ifl^pfD *is®i«i«ira c^iR^ slice's v IIm i ^fsr® 5 ^ ii[^fi> 'Q i^FD 

<jR c^Rr^ 5iic<p '©w cs^iiffcc^ ^efiR ^lU r®tt ^?r 'Q c^ra®r ^115 

mm Rr m* ^pt pirRpp -m i cm® c*us, rw R^fSw £ 

^Kc^ra ^it ^?r i ^*tc?ra f^ra iii<pfE 'q ifl<plE ^ra^ipRra ■hi^ vw iR < p ^rasR priptf i 
f 53 f-^y ^ yg pQ ^eic^^fra wlcil ^Tt*lT^ c t R^ C 5 ^, i£) PQ ^'QC < P A 'Q B 

R r *ic's C^i <pwc?. >wft3t- 5 f ifl PQ 3 ra®IPPllf& A ROIC's <pwc^ I PQ ^efUfi ‘R ? *R y 'Q A 

s ^wsr dt'®) < p c^ic^ c^iR-’iqwra '°i«^'Sl ^rassf ^n;?] «i'»j«csi i 







<4<pfi) ^l?RTC?r*IT *j^lb ^(.'Gfl ' TO f < N y J$, 'SCS '®lc < P >3^Iwi <5 <pIo 
^?T l' 9 tW<f l&iipjwlc's AB ^(.'qs 
1 Bn-^r 'Q foifj— i£] -w l J fR n ^ I foif)— 'Q foifj-^T tfl 

l 3^fb ^ces c^plc'il nm<\ ^ftJ l«jj ^c®i ~ y l J f<pfiJc<p 

(^) ^ ' 3 rr t n^ c t ^®rt ^?r Tjpa' c^sw w i'*Tc-*P’fi 
*ftel «rtw ^ 

(*l) ’IWHK ^ ^ C*?mi 

ftar-*f «« *a»r ^ ftar-^r q ’■pfaft 

*3^,n> ^(.'qs ^iWlfH ^Pt ^0 ^fUc*? 1 laic's ^*K <?cf] 'scs 
$ face's *3^fil ’isiHsc^p ’ 09 K <pcf] ^®Tt ^?T I c**pc<fl , 

^f5?r w ^?r ^ c<*w ~ 7 Mfw *trcf 

m'ss'tffi <&ms ■■"Kwn itef 

Sllc^ I Kn-^ ^fgg^t^ iiT^ ifl <^S^f 3.C*JC5, I 

b 




^cs?r c<im>ih R^w *M* A *K4fa^liSi) <ui»iitf?r « < i?r^ i 


0 C«*i}1<fi«B ^SSiT 'Q'm P 1^p» PT 

^ op f^nft <ui>itf i anw^rcwTOOT, 

PT 1 OP. 

Wl : PT ' w t i ic < WQ 9 Sr c<4c<p|c«il (wfljfyj Q 1^ <4^, O, Q C<jW <pS I 
SW : C<IU$ P iT’JTC PT P 

■qj'Slv© PT ifllT 'Q 1 i«lt( > 'o|»ij *i<p®i R r *3 > ^c.'Q$i sl^Cfl Sll<Pt<l I ^oflK Q 



:. OQ ^cos <uN4 OP «^,'5|<!k, OQ > OP 
1^ P <u'©l's PT '5S''Q v t?it( Q I'T’ja '°wt()c , i#i ^J I 
.‘. c<PT3 0 PT ■ w l* ( fc < p^ 'Q 9 t?T OP ^T k js^> I 
PT 1 OP. 



^•Ipr^to i I ^c.'ea cult'll Pr'^c.'s «i'«p»i <psl *rt?T I 


'si^pr^l® 'o I ^c.'es cult'll £ Pr > i , ]l5) wto «il««p's 5f3[ S'® Ir'ic's ^efUa '53T i 

terms ^o 


^cea c<p|c*il ^ce $ft> H , fo UHot, <^1^c^c<p Rhjwh *wh I 


TO^f?T, O ABC ^33 P 

PA <3 PB *if"l|qfl ^c'ea A 'Q B 1 SfflM <p?k.'© 

^CT, PA = PB 

: Q,A; 0,B *mO,P CTW^I 



Wf : 


*m 


(i) <ro? pa ^ oa <ro? 

mrt? «rf*R*jyiiSil <uwt% 

PA 1 OA. :. ZPAO = *flW -WWM 1 

ZPBO = t^TOWl 

.•. A PAO t*RS, A PBO tenfc %?W 1 

(*) A PAO 'Q A PBO Qr?swij 

PO = «|(^Br PO 

'Q’tjT^l 

^ OA = OB 


:. t^PAO sA PBO. 

[>>1»jC<Pl3l R^WS «ll^'S5«f- ^1? 

:. PA -PB 



»WSJ : 

i. ^8 <15,0 H* 1 ! <WIC®1, ^j\!?l Jdcvsjop ^CQ$ «|«'U R^J'®( v tf5 ^CQiJ <}|§« ^l 4 ?^ I 

$,. ij^ 1I> ^a v ta' w t^c < p <wc»i, 5.1^1 «)£ ^c'Ofi «i , hj *1^ ^efl^i 'si'sjscjj l 


^ ii 

i <n**wc* a\Kw4 <ww, ^tOTsr c^ms « **K i 

‘jc'i <pRl, A B c^RFl^ O ROIC's 

<pw I STOK^^o '55^ C*T, A,O^KB fr^faift^raBuri 
: (TO?'^W’l?P"liT O ’"K TOCS, ^5?TR O 

\stw?r 4^# <nro i o *smm mfa 

POQ '®l'eq>»i <pRl i£R^ 0,A'Q0,B C^lM <plfi I 





i8vs 


sron : 

A OA fatfllSI 3It3tf 43? POQ I 

ZP04 = 4333*3331 ^g3 ZPOB = 43* W3M 
ZPOA + ZPOB = 43* + 43* »wc3»M = ^ *i»jc<pM I 

3t ZAOB = 



wtfK, ZAOB 43>fi> -to®ic<i»M I .'. A, 043? 5 R c »24*J ^mH' I 

3 *M 3 t 4 3 fe*M < 3 w, ^ pm <ui>iitf 3 33^3^13131 

3*c«i, c^uw ^ ^wum <uMtf3wsra333m 




^h% V-8 

i I O C^JjRFl^ 4<pfi> ^94 ^Ro^C^Plcll P C3S3* ^C'O vj^fU gw l ,< fa s bMI ^®T I 2RH‘t 33 C3, 
OP ^fJ^W^-WJl 43 I 

Al W33T O ^^3 C3*Sf 43? PA 'Q PB v,,, 1 ,< fa > qil 3313*C3‘ A'QB laic's '**$ <PC4«, I 

MWa, PO, ZAPB <3* 33%lf^3 333 1 

vs I £f3R 3*3 C3, vj^HJ 4<K3>R3<P ^C®1 43?- ^94 ^gf!>4 calc'll WTf ‘" S ’K 5\® 

Wit ■~ y l* l fR r *lC'8 7f^S|t%Vs ^ I 

8 I AB c<plc*il ^94 3Jl*1 43?, BC 3jr3lt*t3 3»ih 4 < pfl> WJf I 3f^ A'QC flic's '°iR < P'® w l i f < p^ii 
33**I3 D l^jcv® ftPl's 33, «M 2T3t*t3*3 C3, ACD 4Wfi> 7 T33ts£li^W I 
<? I 2f3l‘l 353 C3, c^lc^l ^t'Q?i v lQRiR^a D'j'^cers c^wlcil R’iSl'o 31^ c < k*jj C3 vj^HJ c3*M 3l3*t 
3*C3, Wt3T 33**t3 3^*333* I 

v<t ^ *Hlu 

43»n> ^'e3t (W3tWt^, C3»T3 prf* 3*4C'0 «?(.4 I 

43*fi> r&vfj— i 3t ^gt>M fbvg-^ C3'Q3T WTC5, ^'elbfi 3t 
fSbMllkl C^Sf'Mil 3*3 W> *M I 

: 8l*W 3t ^9t>lc3 faifi> 1^ A,B^C I 
A, B 43? B, C Cm 3# I AB'QBC Wit ^3 
®i 33t3*£3 EF ?3 GH C33W ^fU T>lf»f I 3C*T 

3#, Wt3t 33^13 O Imps Cm 3*C3 I ^53R, O f3^ 





i88 




sw : EF ca * m AB W\ 43 43<GH ca* IW 5C WJt t£RT Wi#f^ I EF 'Q GH $5C3 

<.<ptj’1i 51 w o ^5fw?r n*m c^fa^i ^aR o la^ ^psa' at ^e&icHa ca^ i 


^c'es H i f<p 'oi'»p»i 

^\m cwcaft ca, ^psat^sca^iaf^® ca^M fag caca? gpsa ^^Ka* ^^taa aia at i fagfi; aftgraa 'saa' 
w ^pt fagre gre<t 43$m wa aatr am i af*fa fagre ^ps <nm^ 

gjSaR, C^ftal fagc^ ^5^ 'Wa TOC'S ^PT afas fagC'S ajPttf W*1 a*Ca 

artattfa $aa aa $ms aca i aiam fagft gpsa attca ^iafai apr mr caca* gp? g$fi> ^t*fa W 


atcai 


^ces c<Hcil R r *jc'o q^»n> '=IWc'© -3.es I 

*jc»i ^Isi, O Ca*gfafa^gPJ A fag I A flic's ^gibe's 
<i)<pfD ^Ka 5 «ll<PC's 3.cs l 

W : 

(i) 0,A caMa#l A fagPs OA 43 $*la AP aa'Stfal 
^PT AP fafa^'l’fal 

SW : OA ca* IW A fag^ttf ajMtf AP ^1?T smaa | 
^3K, AP caat$fatfaWa*l 

fans g$ar : ^c'gs calc'll flic's ^^sf&smsr ^Ka 5 ^tw aa i 



■'Hlu vs 

^re«i sfessm <-a»lc*il fa^c*lcs» g'efta H4 <p '$I<pc'© 3,cs I 
apt a#, O C^gftfS^- P ^8^ fag I P fag C«tPP to 

«l«9»1 : 

(i) p,o cama#i po cawtaaaifagM fafaa#i 
(^) ^aa M ca* c^g tos MO <^a »i»<h artaK fas ^<pIo g^ ^Ifa i p 

apt a#, a^pf «|fap\s gsfi> St^J g'QCS 5 A 'SB fage'S C^T^ I 
(v)A,P 43K B,P MM I 
'sl^ca , AP , BP S'sesS fa^s I 
SW : A,043^B,0 CaMa#l APB gPJ PO aflai 

.-. zpao = ^aapm [a^gsacaaaaapmi 
gpa*, oa caw ap cawia «*bt aa i w, o ca*^ gpsa a fagre ap caw 43$ 
Wa*i bp caw® 43$™rt3\ 

Rc*M : ^c'Qfi t.<plt.»il Rr^Plca^ ^ ^fD 'Q c<p<^®i ^fD ^l<>l *IUI I 





7 r w it*tr 8 

c^lwl WW Orgmi w i 

ABC Ql'J'Sf I <*RT 'Slice's ^ I i£fSH‘ i£Rsf&^ 

'$I<pc'» ^.cs , ^ li^cars Fs'ifU A,B 'S C fa 1 ! Res sis I 

«W1 : 

(i) 'Q EM « FN (RNW'Stfcl 
*IW 0^ps<^Fr~^\ 

($)A,0 C*fi 5 t s>Pi I 0 cs>u s»c#i OA <*RT »i»ih Pics <4s»fi> 

I 

'okc B i,^fl> AjB'Q C fax’ll 51 ^ ^ A ABC <4?T Pic4s 

SW : B, 0 *mc ,0 CTW^ftl O fa^ AB ii^wra%f^ EM 
tSRT 'Q*I?T «isft«,'8 I 

.’. OA = OB , i4s»r«Ics, OA = OC 
.-. OA = OB = OC 

*l > '8sk O c^ 5 c < p r a s»cs OA ifl?T ^ish Pics ' a ifap's ^gH> 

a,b 's c fa^MJRui ^iimi a abc 

■*ter : sight faar >4^fi> ajsiwffl) Ri^i«m ws i p# ^ wt+M Qi^s 

’its^'S 'Siwp*! ^3T I 




sfa^M Rl'JC'etS C^tST 'llscs^ 'aipo'gcers S’RT 'oisfa'S I 

^m<t 

C4lwl PW Qi^ceni 'aw^'s aw i 

SCI S’®, A ABC lilS’fU Qrj>®r | (4^ '0(8^9 ^|<pc® %s I 
A ABC iflff %5GT ‘fl'SRT <*RFfi> fS 'SiRTC®’ AW, St 
BC,CA 'Q AB sl$, I'fi'ifwi ^c'sj^pfDcs 5 ^*K s»cs I 

: ZABC'QZACB <m 

BL 'Q CM '^ilfa I ^5M O fa^cs C5*t I O 

WW* BC ^ «*BT OD '^ilfa - 5JC ! T <pIs, BC W* 

D fa'jcs WpT <PCS I 0 W* C < P*33 <PCS OD ^£RT ^ish 

ftnr 'Silfa l 'ske®i, ^ Pic4s '°i9^'Q I 


A 






siaH : o caw aC'qab i*ia «aa aaiasw oe*of aai>tf^i aw a#, alpaca* aaia^w 

E'Q F f^SWWI 

o 1a^ zabc <aa faa^wa «aa «i<iftjV8 1 

.-. OF = 0D 

o 1 ^zacb 4a fla^wa «aa aaf^® aw oe = od 

:. OD = OE = OF 

^®?iK o w c<pt 3 <pw od ^aaataartatf taca^^$tasc?m d,e 4a?, f l^^lacaatw i 
ataia, od,oe*of 4a aata*ta bc,ac*ab *w\ 

'^©sk^'of^ A ABC 4a I'O'smi caw 4a ai^ Fa^Ioc^ aai^CN D,E*F flic's <pw I 

def ^5f&§ aabc 4a<si«f3acai 


ca»k»il Ri^ot* ^ lope's ^ i 


aw a#, abc 'WfEJ- tsrg'sr i 4 a afafs ^pw aca i wfa,, 
4 aa 4 a# ^ $ms aca, at l^wa 4 a# at^w 4 a? <aaa 
^ ai^a af^siatw^K a^ca i 


wa : ab'qac ai^aw aata^a d*f affis a# i 
zdbc * zfcb 4 a aafaa^w bm 4 a? cn ^tf% i aw a#, 
e ^twawata^i e caw bc 4 a «aa eh aa^ 4 a? 
aw a# bc w h la^w wa a*ca i e w w»g a*ca 
eh 4 aaataartatf ftta 4 a#^'$tfai 
^law, 4$^#$%<faafl^i 


F 



staH: e caw bd'qcf cawwa'eaaaama eg* el aa’Btfai awa#,aw, caawaaw 
aaiasw g*l face's caaa^cai 
e fa^ zdbc 4 a laaswa 'saa aafa^ 


.-. EH = EG 

a^roa, e zfcb ^f^swa'Q’taaaf^aw eh = el 

:. EH = EG = EL 

^saR e w ca^jj^ca el 'flaaataartaf^f^caafw^'^ h,g 4 a? L la^facaatcai 

ataia, eh,eg*el (ijasfiif^waaiasw bc,bd*cf caaw l^affraai 

^saR^sf^ caawl^al^waarasw h,g*l ^j^af&w^ascai 

toot, hgl aabc tflaafa^acai 

asaj : wfwrf^wa 1 ^»# af^^ ^taa ala i 

^>N : i i l^waaaaij^afl^j^i 






i. : 

i '^C'G [^11^1 'G*l3‘ ^ 

ii ^^'Qtj > c4M *wcs»M 

iii ^c'qs ■>i < p»i *wh wf c<?T3 
f*ict>*l C<PMfiJ »lf2><P ? 

i « ii *r. i « iii 

*f. ii « iii i, ii « iii 


A 



'QHmW fl>ifl 'qyil5l 'S « •ft.aicsjs fre* tfl'8: 
*. ZBOD <fl?Miil»lM AM- 


-ZB AC 

*r. 

-ZB AD 

2 


2 

*f. 2ZBAC 


2ZBAD 

o. ^sf&ABC Qpv«m- 



^ . «w^'e 

*r. 


®f. 


$*1^5 

8. C^IM ^3*T ^fFlT't C^H- 



jjiiww 

*r. 

WlW 

*r. ifrc^H 




<?. ‘fl'SK (?T*T ^t PiRt^J 7 RPICT , t1?r *l»)l«lh ^*T I 

'b. wlcil 4' S H‘ C?FT^T PiR 5 *ra«i«tfl?I'$' s l?r*nr^ri 

H. Calc'll ^C'G l 5' s H ^14 PH 'o|ci*l C^M 60° ~ 5 $ I 

br. 3 CT'.'Pl - ., 4 OT.ft. « 4-5 OT.ft. Grjoera ’llSi^'e ^l<p <uM4'FW« <ps I 

c». 5 CT'.l^r Qr§®t ABC ( 45T AC -w K <pQw ^fE 1 



ii. w, <11*1 *rc?r ^FU v =i'S9 r i <pf)c®i, ^t*H 'qPw 

■sPOf^C^ cs?< <pw I 

i^. ad»iH <ra OT, <»i«»ffi) Qpqc«rai «iI 5 )' 5 C | ers 'SWIG'S l^ilv© “k&i Jixf.< 4 )'fsr«s» GNIxrl «iP>'saersi I 
i^S. ABC **$ Qrq«r I AB CT <ll *1 Piwi «il«<p's <iPt BC D R-'JW C^T ^*W 1 , ®W 
sfsff®f <PT, AC < 5 ^ <11*1 Picfj «iRq>'© D I 

is. ab « cd w^CT.m ac = m bd . 

iff. O calc'll ^(.'ss AB 'Q CD Wf ‘jR.fiJ v °i'ojwtj i E Pr^oo WWf W 

CT, ZAEC = ^(ZBOD + ZAOC). 

i'b. <uMpl*l^5 WTf AB I B fa^Ptcij «iR ( P'» c^lc^l J i?i B icfi , <ft 

*iw p « q *jr, amw w ct, A oaq i 

i<*. O ABC ^WT AB = x CT'.f^T. OD 1AB 

’ffP'K T&vfl Picm 'B'OS ^Q: 

^efua c**t»ua<p°i PKfl I 
<. PNfsff, D, AB 43'spofa^l 

*t. OD = (^-2) 

iir. Po^n? <np- Tpmin 4 ct. f*r. 5 c^r. fsr. 'g 6 ot. fir. 

'S*fc?l?r W «IYJ|31 PlCJjfl 
Ql^erfb «req»*l ^ 

<. ftl'Seflwi ’113^'S «l'e<P 1 W I 

«f. fti'scera ’iRl^C'es ^ll^c* OT C^H PiR£ Tjj^ ^N 5 C*P*TI'0 OT 






QiwMPlI^ •lull's 


(Trigonometric Ratios) 


zifaPw's Qi'jet , Rc"1<) <PW Qi'jcerjJ <PM SllR 9 1 'siNcis v lRc<K.*1 »fRt 

ffNt to ctor wrm wwfll wr to i <?$ snft^r mm 

•iRs 'Sica *ilI^)Hi *1^1*1 srRTO s’sls c<pH®i Plc^R®i I ’llw, *Tt Sci'Q ’lie??] ^icwl ®ill5s ^®i»il <pch 
f^eiM TOT ^5t » PlwM l 4$ »1lRR>«> c# 1«r (RTOTO W*V fawMftfo TO^T 


i£W TOT I Trigonometry ^ *f*t triO^ t%^T) gon(^f TO) metronO^ ifiNM) 

TOT*ifosi QiwmRiI^c'o Qi^cerfi ^ « c^m hwj firor *niro tot to i ftro « <nfro% 

l<iic < ?l' , ll>ll^ TOTOTO ficfic^. I l^lftTOt ^f>i erfsH 'Q stt^TTO f’lcsr TO <ijsTO < ps'o 

tot to^ tottoi to toisu csoiffcfam ^i% oict tjw* f ^ f^TO towh i 

OiwNfSil^ •iPtcw w im i wm wro rtor, <rRwi»h tsnft 

T?T $.c?j s|lc<p I ’iRc'fifl wjlf^Reah "IMI^r < wh^®ilc^i TO <15^1 ^RTO 


iWI 


wm<?rof 5 t , ¥i%r- 

> ^HWltHU 0|WWf^4 TO *IM'W|fito Pl<U TOW TOFT I 

> '5f^59tpn?T ^«| TOI$ 4M iff « *llRlTO> WTItTOTTO TOSS' TOW I 

> TOftrf^TOlfass 30° , 45° , 60° WfETO RlWMftRxfr 'il-fllETO «Mf«»fW5« I 

> o° « 90° croro M*pf to Pi*to *w « tow tow i 

> Q|WMf3ll&* 'aiWTOft aro 

> R|WMfltf&4 tftTO TOW TOW I 


Q^CW HIWUH 

TO?rr *ift, mw\^ ^pit «if^er, ^ «iR>f^i> to i ^1^14 

«Mt(jC«M TOJ <i| 5 ^ RKNs- I TORT Ri^BR JJtlWHUUM tflWfUaT *?¥ «m(jMi1 

Gdft'W'9 ^’JcTO r lR<PflH <PSl ^?TI ^tt: 

‘R’iH's ^1^’ , ^ ^.c°il zi'i'Q C^f£ c fa R’i^l's Rc<wi 

’t. Rf^jR.'© , ^It 2t^ C^!*t ^R5<p|^1 




^R^ BR?® emi ^ ^Jc®fl 'Q RlCT*! <P’S5C'0 C^lo 3,l(.®fl ^ <W)I 

I C^t 4 t Rc'ICHs eriJ 5iilU"j^ Ufa 5 <ll < l^.'S | ^ ^faNfa <5j^1 <11 <5^,® ^4 $,(.*! I : 


alpha a 

beta P 

gamma y 

theta 6 

phi ((> 

omega co 

('nmr) 

(fifo) 

fafat) 

(Wl) 


('0C5PIT) 



i e 

(*) 



, R’lS)® < 1 ^. Isle's I 

co 00 

r 



8 



Wft’f : 

(*) 17 

R’lS)® <1^ 8 iflfafa 5 

*i^R® 15 4 <p<p 

*1 a « p 


(<l) p («l) 'ttiwipt EF 

R^Sl® fat^ r R^Sl® EG 

®ifgfi?e fat^ q J il?|R.'® fat^ FG 

, <1^ 's R^® <^?i Rf4?j i 



(*P) a c<p|c A fa er'U 
25 

R’iH® fat^ 24 (fl<p<p 
^iRjR® 41^ 7 (fl<p<p 


(<l) P Wltf* ®rHJ 
25 

R^*)]® fat^ 7 (fl<p<p 
*i1s|R.® fat^ 24 <4 <p<p 







zxoa 4^ i 04 mwiwi 4^ p fit i p & iw car ita 

PM wr «£wfl» JWWfll %§W POM «lfte*Pltl 4$ tsPOM 4* PM, OM « OP 

sifc’jt'ita (7T fa'ifS '°i^ v H'8 ,p tT'GTrr tot ^tw?r -s iH' oa < ?ia^c v ® Will's p tr*^ f^?r 

ZXOA C^m 0,4 MWIW1 1^ P <3 P x OX ^ PM « iJM t 

' s i'»P r i <PflG®i A POM 'Q A P\OM x ^n; ^1^*1 J i»<& < pl*il ’IIS'© I 

W, A POM 'Q A P l OM l ^*r^Q?mr, 

O M Ml X 









iff* 




PM 

OP 

^t» 

PM 

m 

m \ 

0P X 

OP 

OP x 

OM 

OP 


OM 

OM x 

0M X 

0P X 

OP 

OP x 

PM 

OM 


PM 

P X M X 

P X M X 

<L- 

0M X 

OM 

OM x 

-it 


(0 

.... (ii) 
.... (in) 


b-vs OlWHfirffc* ^^l|V6 

TOT ZX0.4 ajtJWM I 0,4 ^15^ MW IMI ^ 

P I P OX ^4® PM *Tlf UlPr I ■'i»ic < p|^l 

l^sr POM TOff I Iflft APOM ^ PM, OM « OP 
OT H'Stt ^ ^tW*T ^ATCM ^ R)Wl s lftf'®<P 

^ ^ ^tw?r jawj^lUw «n* japiPWJ ^ 

*TfTO^ e twT ^?n 

zm4 ^ItWW *lTOFt% %§W POM <*ET PM W&6 ^ 15 , 

OM ^ 15 , OP 'Srf^fl W ZXOA=d W, e OT QlWWRl^ '5^tF5 



*it's?rf *rl?r Rco ^*far <pai ^c®ii 1 

f53f C^t^y, 

_ PM = 

~0P 

OM 


sin0 = 


COS0 = 




OP 'srf^Bf 

tanG = EM_ = 

OM 

<aw R v i51'® «i^ v ll'© 

1 


[ ©C^tm^TCsine)] 

[0 C^tmc^t^Tcosrne] 

[0 whcerv tangent] 


cosec0 = 


sec0 = 


sin0 

1 


COt0 = 


COS0 

j_ 

tan0 


[0 <3TOt?T C4lM^jrt> cosecant ] 
[0 CTtfl* FTOlfc sec ant] 

[0 <3TO1?T WlUjhtMJ co tangent] 


sin0 4t8l«IB 0 CT1CBT 'SI^II'AW sin's 0 0 ^tCT 

sin «n>iw i^tott wr ^*ar ^ i whj ctoq awm i 



^T^#, ZXOA =0 *|*IWM I 


< Tt? , i?rl5ai >11^, ^mi^iiS), 
PM „ 1 


sinG = 
cosG = 
tanG = 


OP 

OM 

OP 

PM 

OM 


cosecG =- 


secG =- 


tanG = 


cotG 

tanG 


PM 

PM 

_ OP r 

OM 

OM 1 


OP 

sinG 


cosG 



OP 

sinG PM 
l OP_ 

OM 
OM 

PM 


cosG 


Pres WF OP *W] 


tanG = 


sinG 

cosG 


i£)<p5,'o|c<I, 


cotG = 


cosG 

sinG 



h <t QlWMf?^ TOUHPl 


(i) (sinG) 2 + (cosG) 2 


(PM'f + fOM 


OP 


\ 2 


OP 


PM 2 OM 2 _ PM 2 +OM 2 _ OP 12 
OP 2 OP 2 OP 2 OP 2 


[ PNIt*IHIC»M ^5 ] 


= 1 

^t, (sinG) 2 + (cosG) 2 = 1 
/. sin 2 0 + cos 2 0 = 1 

?fm : n (sinG)" C* sin"0 « (cosG)" C* cos"0 I 


(ii) sec 2 0 =(secG) 2 = 


2 _ 


OP 


\ 2 


OM j 

OP 2 pm 2 + om 2 


om r 


OM 2 


[OP wwlfl) A POM «C*I] 


iffv a 


$.0 , b'sr- i o'sr 






i<?8 


9^S 


PM 2 OM 2 


OM 2 OM 2 


= 1 + 


PM 


^ 2 


= l + (tan0) 2 = l + tan z 0 


yOM j 
sec 2 0 =l + tan 2 0 




sec 2 0 -tan 2 0 =1 




tan 2 0 = sec 2 0 - 1 


(in) cosec 2 © = (cosec 0) 2 = 


OP 


^ 2 


\PM 

OP 2 pm 2 + om 2 


PM 2 


PM 2 


[OP A POM 4C*I] 


PM 2 OM 2 


PM 2 PM 2 
2 _ 


= 1 + 


OM 


\ 2 


PM 


= 1 + (cot0) = 1 + cot 0 


cosec 2 0 - cot 2 0 =1 




cot 2 0 = cosec 2 0 - 1 



tan A=~. 

3 

A = 4, a if*i|R's = 3 

'qf&gW = V4 2 +3 2 = V25 =5 

4 3 3 

^©3R, sin .4= — , cosA= cotA=— 

j 5 j 5 

cosec A= secA=—. 

4 3 













* l ABC Q|$C>en ZB W<M«1 1 

<(!&!$. W I 


*rafoH : (WTIPSTT^, tan A = 1 . 

«i'©tiR, R’iH's = a 

'sifter = Va 2 + a 2 =V2a 

, .. a 1 . a 1 

'TojiK, sin ,4 = —j^ = —j= , cosA=-;=- = —f= , 
42a V2 V2a V2 

1 1 1 

‘im-qlim* = 2 sin A cos ^ =2 • -= •-= =2--=l 

V2 V2 2 

= T5R 9 tT I 
/. 2siny4cosv4 = l 


tan^ = l^T 2 sin ^4 cos ^4 = 1 *i'8j'o| 



i i ABC R^ce^ ZC AB =29 (TT.ft., BC= 21 c^T.f^r. ^ ZABC = 0 ^pt, 

cos 2 0-sin 2 0 


fcltajH « I 3*fl*t^<71, tan0 +COt0 =SeC0.COSeC0. 

Wl^= tan0 +cot0 

sin0 cos0 

— 1 

cos0 sin0 

sin 2 © + cos 2 0 

sinG ■ cos0 

= - [v sin 2 © + cos 2 0 = 1] 

sin© • cos© 

_t 1_ 

sin© cos© 

= cosec© ■ sec0 

= sec© • cosec© = WWT (3^5) l 

8 I 8W*t^ (71, sec 2 © + cosec 2 © = sec 2 © .cosec 2 ©. 
Wl : ^IfW = sec 2 © + cosec 2 © 

= 1 | 1 
cos 2 © sin 2 © 

_ sin 2 © + cos 2 © 

cos 2 © sin 2 © 




[v sin 2 0 +cos 2 0 = 1] 


= 1 
cos 2 0 sin 2 0 

_J 1_ 

cos 2 © sin 2 © 

= sec 2 © • cosec 2 0 
(rfM) i 

— 1 -^-+ — z — = 1 

l + sin0 1 + cosecT) 

mm : = — ^-+ — - — =- 

1 + sin 0 1 + cosec 0 

1 1 
1 + sin 2 © , 1 

sin 2 © 

1 sin 2 © 

9 1 9 — 

1 + sin 0 1 + sin 0 

_ 1 + sin 2 0 

1 + sin 2 0 

= 1 =^WP (aPrtPte) i 

: 1 -^— + = 1 

2 - sin A 2 + tan A 

mm : 1 -^— + l -r- 

2 -sin A 2 + tan A 

1 1 

9 I 9 

2 - sin A _ sin A 

2 + — z— 

cos A 

1 cos 2 A 

2 - sin 2 A 2cos 2 A + sin 2 A 
1 cos 2 A 

2-sin 2 A 2(l-sin 2 A) + sin 2 A 
1 cos 2 A 

2 - sin 2 A 2 - 2sin 2 A + sin 2 A 
1 1 - sin 2 A 

5 1 5 — 

2 - sin A 2 - sin A 
2-sin 2 z4 
2 - sin 2 A 

= 1 =^tW (ap nPNB) 







tanA sec A - 1 


*lWT:^r5PPF = 


sec A + 1 tanA 

tanA sec A - 1 


= 0 


sec A + 1 tanA 

tan I 2 A - (sec 2 A - 1) 
(secA + l)tanA 
tan 2 A-tan 2 A 


(secA + l)tanA 
0 


[v sec A - 1 = tan A] 


(secA + l)tanA 
= 0 = 15W F (21^5) 




1-sinA 
1 + sinA 


= secA - tanA 




1-sinA 
1 + sinA 


(1 - sinA)(l - sinA) 
(1 + sinA)(l - sinA) 


pTC'9 3^ ^(l-sinA) WtffW] 


/(1-sinA) 2 


1-sin A 


I (1-sinA) 


V cos 2 A 

1-sinA 

cosA 

1 sinA 


cosA cosA 
= secA- tanA 

I tanA + sinA = a W tanA - sinA = b $. 0 * 1 , SfsiH W C*T, a 2 - b 2 = 4-v/ab . 
sf'i'S', tanA + sinA = a tanA - sinA = b 
?W =a 2 -b 2 

= (tanA + sinA) 2 - (tanA - sinA) 2 
= 4 tanA sinA [v ( a + bf -{a- b ) 2 = 4 ab\ 





ifftr 


Sjfete 


= 4-\/tan 2 Asin 2 A 
= 4 -yj tan 2 A (1 - cos 2 A) 

= 4-s/tan 2 A - tan 2 A • cos 2 A 
= 4-\/tan 2 A-sin 2 A 
= 4^/(tanA + sinA)(tanA - sinA) 
= 4-\/ab 

= (sfolPNs) 


: b I cot 4 A - cot 2 A = 1 STstM" W C^T, cos 4 0 + cos 2 A = 1 

I sin 2 A + sin 4 A = 1 STSTM" W ot, tan 4 A - tan 2 A = 1 


Ft io I secA + tanA = — ^5®t, secA - tanA iflRT »ih W I 

2 


secA + tanA = — 

2 

«il»ral Wtf*T, sec 2 A = 1 + tan 2 A 

^T, sec 2 A - tan 2 A = 1 

^T, (secA + tanA)(secA - tanA) = 1 

^T, —(secA - tanA) = 1 [ (i) ^s] 

2 


■(i) 


secA - tanA = — 
5 


b I PlCM *ttf*tf^ TOJ-fiWJt I « 'S'QBW v tc ,J ? <(I^ "^tQ I 

tan A 1 tfl?T CR?t 

cot A ^J®tt cot 'Q AOS 

\2 

*t. A (4?T C^t*T W*TT sec A = — 

5 

cos ^Tf cotangent ^ 

3 

■*1 sinA = — 

4 

ol OTGTtt^tt^, 15cotA = 8, sin.4 « sec.4 

8 I ABC WWl 1 !) 0)^*1 ZC AB = 13 OT.flr., BC = 12 <P r.flr. 

ZABC = 0 ^5®t, sin0, cos0 'Q tan0 ' 5 TT 5 T ^ I 







Mb 


<t I ABC ZB W'PI 4 ! I tan A = V3 ^PT, V3sinAcosA = ^4it 


sm w ('b — ^o) 


* i (0 


1 


1 


sec A cosec A 


= i; 


(«) 


1 


1 


cos A cot A 


= 1 ; (iii) — 


1 


1 


sin A tan A 


= 1 : 


, ... sinA cosA , 

I (0 - + - = 1; 


(iii) 


cosecA secA 
1 


.... secA tanA , 

(u) = 1. 

cosA cotA 


1 


1 + sin 2 ^ 1 + cosec 2 A 


= 1 


. , ... tan A cot A . . , .... 

VI (i) + = sec A cosecA + \; ( n ) 


is I 


ii I 


i« I 


iff I 


1 - cot A 1 - tan A 

cos/4 sin<4 . . . 

• + = smA + cos/4. 


- + - 


1 + tan 2 ^ 1 + cot 2 /! 


= 1 


1 - tanA 1 - coU 

secA + tanA _ cosecA - cotA 
cosecA + cotA secA - tanA 


io I tanA-v/l -sin 2 A = sin A. 


1 1 

■ + ■ 


1 + sinA 1 - sinA 
sinA 1-cosA 


1-cosA sinA 
is I (tanG +sec0) 2 = 


= 2sec 2 A. 

= 2 cosec A. 


2 1 + sinG 


1 - sinG 


1 -sinA 

iis I . = secA -tan A. 

V 1 + sinA 


i*l 


i8 I 


ifel 


iVI 


*ol 


cosecA cosecA _ 2 » 

• + = 2sec A. 


cosecA - 1 cosecA + 1 

1 1 

cosecA -1 cosecA + 1 

tanA secA - 1 


= 2 tan 2 A. 


secA + 1 tanA 
cotA + tanB 


= 0 


cotB + tanA 


= cotA . tan B. 


secA + 1 
secA-1 


= cotA + cosec A. 


^i I cosA + sinA = V2cosA ^c°l, sW W PT, cosA - sin A = V2 sin A 

tan A = — j= cosec A - sec A 

V 3 cosec A + sec A 


I cosecA- cotA = — wi, cos ecA + cotA <£f?T ? 
3 

v „ , . b a sinA -b cosA ^ ^ ^ 

^8 I cotA = — ^c«i, W i 

a a sinA + b cosA 



b'bo 




30°, 45° « 60° ft Wl'tftft* 

erJlftRxf $3tOT 30°, 45°'Q 60° 3§?ltC3?r C«M ^M>W> f 5 !?# I 4 W WltlH I3|WWR^4 ^«f1lOs*l 
2t^o 'Sfl^T efj|ftfvs<p 3* i 3f'oc® f3*f?T ^T I 

30° « 60° C4 ICH ftwllftft* 

WT3#, ZXOZ = 30° «SW. OZ P 43# 

PM ± OX ^tf% <W PM <PF g 3^3^ 

3#C33 MQ = PM 331 0,0 (?It«t3^ Z 
3# 3flF® 3# 

433 APOM « AQOM 43 WIT PM = QM, 

om ^T*na33i? zpmo = zqmo = 90° 

/. APOM = AQOM 
®P543, ZQOM = ZPOM = 30° 

*m ZOQM - ZOPM - 60° 

<m$, ZPOQ = ZPOM + ZQOM = 30° + 30° = 60° 

.’. A OPQ 4<i# I5|'9«r I 



3f*r OP = 2a 33, ^3 PM =-P0 = -OP = a [<7TC5$ AOPQ 43#333t^fi^?W] 
3WFt% A OPM 3TC 31$, 

OM = ^OP 2 -PM 2 = Sa 2 - a 2 = Sa . 



sin 30" 
tan 30° 


PM a 1 OA0 OM & a S 

OP 2 a 2 OP 2a 2 

PM a 1 

OM~ Sa~ S' 


cosec 30° = 


OP 

PM 


— = 2, sec 30° = 

a 


OP 2a 2 
OM~ Sa~ S 


cot 30° = 


OM 

PM 


^ = V3. 



*1f 






sin 60° = 


OM Sa S 


cosec 60° = 


OP 2 a 2 

OP 2 a 


cos 60° = 


PM 


a 


1 


= — = -,tan 60° = 

OP 2 a 2 PM 


OM V3 a 


=s 


OM 


2 OP 2a 

r- =—, = , sec 60 = = — = 2, cot 60 = 

SaS PM a OM 


a 

PM a 1 

Sa~ S 


45° C4HM* 

ZXOZ = 45" WP,OZ <43 
R*^l PM ± OX I 

AOPM ZPOM = 45° 

ZOPM = 45° 

PM = OM = a (^^#) 


z 



imR, OP 2 =OM 2 + pm 2 =a 2 +a 2 =2 a 2 
3T, OP = 42 a 

QiwWfifc* 'srroat *it$, 


sin 45° 


PM a 1 
OP ~ 42a ~ 42 


cos 


45° 


OM a 1 ... PM 

= ,— =—j=, tan 45 = 

OP 42a 42 OM 



cosec 45° = — - — = 42, sec 45° = 

_• a r-n 7 


nr 




erlf*i CT, <£fi5 jjtsic<pIc4si v |RhI(. v Is 90° '©Icis <4 <?!"[> c<p 'oMafwi ■^$i < p 33 I 


CTO, 30° 'Q 60°<43U5° 'Q 15° *13*13 <3?FF C^Wl 

Ttrwstw, e (90° -9) CTH*up^BBr*gwCTHi 

y 



, stf'te-vsr-io'sr 







wipw Qiwwfs^ ^afi\ * 

ZXOY = 0 WP C^PtFfiT 07 ^tp 

PM 1 07 I 

c<jc^ fa*T C^ 6 1?T^f^^W^r s t, 

Wm, POM W4hH Ql^«r ZPMO = 90° 

<m. ZOPM + ZPOM = WWIH = 90° 

.-. ZOPM = 90° - ZPOM = 90° -6 
ZPOM = ZXOY = 6 ] 

sin (90° - 0 ) = = cos ZPOM = cos 0 

OP 

cos(9O°-0) =— = sin ZPOM = sin0 
OP 

tan (90° -0) = cot ZPOM = cot 0 

PM 

cot (90° -0) = — = tan ZPOM = tan 0 
OM 

OP 

sec (90° -0 ) = = cosec ZPOM = cosec 0 

PM 

OP 

cosec (90° -0) = =sec ZPOM = sec 0 . 

OM 

®*i&m 3 jjJi*ic 4 ii Piijfaftww 4^ sRsft wr^irr : 

C4R*1?T sine = cosine ; 


Y 



^4 cosine = sine- 

^4 tangent = C^fFtsT cotangent, I 


: sec (90° -0) = - ^pr, cosec 0 -cot 0 <4Bt*iHf¥?JWi 


b-\r 0° « 90° «|C*W QlWNftfa* '8)^11^ 


Qi^om qwM 0 ^ wm Wfo 

Wffs t£m OTfr, C4T«t^ W ^ Wt fawlHfllfc* 

^trssjjPTt p 1 0 wt: w «nw, fip&frs ^15 pn 

tlNJ 'S'O^ p I P N f'MMJ'OTI p i£[^ '0(<K.*k<) 0 

0 ° 4ic^ ^ p, op am ojv^^mwftpr^rmi 



o 






2>fe8 


cot 90° = 

cosec 90° 


cos 90° _ 0 
sin 90° 1 


sin 90° 1 


0 tan 90° « sec 90° Gift's W Wf gf I 

g^T : 4mifcM 0°, 30°, 45°, 60° <3 90° RlWlHW* mt fta 

^C<P ffHItll ^.C*ll : 


cm 

0° 

30° 

45° 

60° 

90° 

sine 

0 

1 

2 

1 

V2 

A 

2 

1 

cosine 

1 

V3 

2 

1 

V2 

1 

2 

0 

tangent 

0 

1 

V3 

1 

V3 

W'Sslf*!^ 

cotangent 


V3 

1 

1 

V3 

0 

secant 

1 

2 

V3 

V2 

2 


cosecant 

va|>Rv&3|filv© 

2 

V2 

2 

V3 

1 


^*13 : 



0) o, l, 2 , 3 mK 4 ^?Uit^rm awj^flJw 4 


sin 0°, sin 30°, sin 45°, sin 60° sin 90° m mt *tmt ^ I 
00 4, 3, 2, l wo sswi^ITJw 4 ff wr^pirt ^fr mm 

cos 0°, cos 30°, cos 45°, cos 60° ^ cos 90° 

(hi) o, l, 3 w 9 toot*^ acwf&w 3 tot w\ m fa»r mm tan 0° , 

tan 30°, tan 45°^ tan 60° tan 90° ^TWrfw^J) I 

0'v) 9, 3, l o awwlfa* 3 w ^ ^*r %»r m\m 

cot 30°, cot 45°, cot 60°, cot 90° <^RrsjT»T ‘ p tToTTt ^TftTI cot0° *TC0 I 






1- sin 2 45° 


+ /an 2 45° 


\ ri tun r »■/ 

l + sm 2 45° 

0*1) cot 90° • tan 0° • sec 30° • cosec 60° 

(*t) sin 60° • cos 30° + cos 60° • sin 30° 

1- tan 2 60°, . 2 r no 

C*T) r + sin 2 60° 


1 + tan 2 60° 




(D = 


1 - 5 m 2 45° 


X oni -T*/ Z A J- o 

= + tan 45 

1 + sin 2 45° 


■ + (l) 2 [v sm45° = /on 45° = 1] 


= — f +i =4+1 = -+i = - 

1 + 1 3 3 3 

2 2 

(«l) Slw Sift = cot 90° • tan 0° • .sec 30° • cosec 60° 

2 2 

= 0'0 n j= = 0 

V3 V3 


2 

[ v cot 90° = 0, tan 0° = 0, sec 30° = —j=, cosec 60° = 

V3 

(*l) aw Sift = srn 60° • cos 30° + cos 60° • sin 30° 

V3 V3 1 1 

= T'T + 2‘2 

[ v sin 60° = cos 30° = — , sin 30° = cos 60° = — ] 

2 2 

-+- = - = 1 

4 + 4 4 

_ 1 -tan 2 60° . 2 ,_ 0 

(*0 awMH = z h sin 60 

1 + tan 2 60° 

= izM 2 + rviY 

1 + (V3) 2 l 2 J 

- Izl A =zl A 

1 + 3 + 4 4 + 4 

_ -2 + 3 _ 1 

4 ~4 







* I 

(*) V2cos(A - B) = 1, 2sin(A + B) = V3 A,B HW, A « 5^'SHf^^l 

cosA - sinA 1 - V3 




cosA + sinA 1 + V3 


$.0=1, A 


i fa n ^ A 

(*t) ^ = 45°^r, smw^sr OT, COS2A = — I 


1 + tan A 


(*) m*m w : 2 cos 2 e + 3 sine -3 = 01 
* : (*) <j2cos(A - 5) = 1 
^t, cos(A -B) = -j= 

\2 


1 


^t, cos(A -B) = cos45° [ v cos45° = —j= ] 

A-B = 45° (/) 

2sin(A + 5) = V 3 

V3 

sin(A + B) = -^- 

V3 

^t, sin(A + B) = j/n 60° [ v sin 60° = ] 

A + B = 60° (h) 

(i) « (ii) *RWM *11$, 

2,4 = 105° 

io5° r 

,4 = — — = 52 — 

2 2 

«II4H, (/’/) $0^ (/) RcfiM <P(.s *ft$, 

25 = 15° 

15° 

^T, 5 = — - 

2 

r 

5 = 7- 
2 


fafa ,4 = 52- « 5 = 7- 
2 2 







cd 

^T, 

^T, 

^T, 

^T, 


cosA - sinA _ 1 - a/3 
cosA + sinA 1 + a/3 

cos^-siny4+cosy4+siny4 _1 -a/3+1 + a/3 
cos^-sinv4-cosv4-sinv4 1-V3 -1-V3 
2cosA _ 2 

- 2sinA — 2 a/3 

cosA _ 1 
sinA a/3 
cotA = cot 60° 

A = 60° 


(*D 


CTWlT^ltW, A = 45° 


zMH apse's ^c<5, cos2A — 


l -tan 1 2 A 
1 + tan 2 A 


WIT = cos2A 


WIT 


= cos(2x45°) = cos 90°= 0 

1 - tan 2 A 
1 + tan 2 A 

_ 1- ton 2 45° _ 1 - (l) 2 
" 1 + fan 2 45° 1 + (1) 2 



= wi^m (SWPN5) 

(*r) zIto 2cos 2 0 + 3 jm0 —3 = 0 

^T, 2(1- sin 2 0 - 3(l-sin0) = 0 

2(1 + sm0 )(1 - sm0 ) - 3(1 - smO ) = 0 
^T, (1 - sm0 ) {2(1 + sm0 ) - 3} = 0 

^t, (l-sm0){2sme — 1} = 0 


1 — 5in0 = 0 
/. «n0 = 1 


^T, sm0 = sin 90° 


0 =90° 


Tmr, 2sin0 -1 = 0 
2,sm0 =1 

smO = — 

2 

^1, sinQ = 5 /n 30° 
^1, 0 =30° 




0 = 30° 0 = 90° 





i I COS0 = — ^FT COt0 (flRT ^1H C<Phfi>? 
2 


*l 




«r. 


1 

s 

& 


(i) sin 2 0 = 1 - cos 2 0 


(ii) sec 2 0 = 1 + tan 2 0 

(iii) cot 2 © = 1 - tan 2 0 

S’Icjw ^sFlM «ilc o ilc < p c<phfi> • / i$<p ? 
^.i « ii 


*1. ii 'Q iii 

A 

3 

B 

1m V 'Q 8 ^ I 

« I sin0 <fl?T "SIR c4l»|fD ? 



’I. — 

5 

8 I COt0 <*BT ' 5 IT*T ? 



I • — 

5 

*lH <«1 (<?-br) 



<T. 1 

2 


i « iii 

^r. i, ii « iii 



<t I - — COt , — I tan 45° ■ sin 2 60° • tan 30° • tan 60°. 

1 + cot 2 60° 

*t I l — cos — + sec 2 60° v I cos 45° ■ cot 2 60° • cosec 2 30° 

1 + cos 2 60° 

FKTO CT, (k-htf) 

& I cos 2 30° - sin 2 30° = cos 60°. 


io I sin 60° cos 30° + cos 60° sin 30° = sin 90° 
i i I cos 60° cos 30° + sin 60° sin 30° = cos 30° 

sin3A= cos3A. ^ ,4 = 15° ^ I 



2>8 

i<f 

i'b 

i 4 * 

iV 

ih 

Ao 

A8 


sin 2A = . 2tan ^- Tffi A = 45° *JTI 


tan 2 A = 


cos 2A = 


l + tan 2 A 
2tanA 
1-ion 2 ^ 

l-tan 2 A 


^ A = 30° ~S$\ 
^ A = 60° I 


l + tan 2 A 

2cos(A + B) = 1 = 2sin(A - B) A, B Jjiiwil AW ct, ^ = 45°, 5 = 15° I 

cos(A - B) = 1, 2sin( A + B) = fi'SF&A, B «*l, A'QB «iW^Tf^r^ri 

> . , _ cosA - sinA V3 - 1 

TraT«fRW: = —= — 

cosA + sinA V3+1 

A'QB 43K cot(A + B) = 1, cot(A-B) = V3 *FT, A'QB 

C’WQ C*T, cos 3A = 4 cos 3 A - 3cos A ^ A = 30° ^ I 
: sine +COS0 = l,^m 0° <0 <90° 

Tramw : cos 2 0 - sin 2 0 = 2- 5cos0 0 ^WN I 
7wr*mrw : 2sin 2 e + 3cose -3 = 0,0 i 

7wr*mrw : tan 2 0 -(1 + V3)tan0 +V3 =0. 

^^¥ 3 ^ 3 : Scot 2 60° +— cosec 2 30° + 5 sin 2 45° - 4cos 2 60° 

4 

AABC 43 ZB = 90°, AB = 5 cm, BC = 12 cm. 


AC *fl?r w 1 

ZC = 0 sin0 + cos0 I 

«t. CWq sec 2 0+cosec 2 0 = sec 2 0 cosec 2 0 


A 4 ! I 

A 

1 

B V3 C 

AC ^ W? 

*f. tanA + tanC 1 

*t. x 'Q y <fl?T viM Wl 








35R csfwt; c^fwf 3 ?p *|3^ « Sct>vsi fSrfjr 3>ac's fi«ic<pi c i[>it^> < p ^itOTsr 
^?r i 3 ^s3R ^3 3J33I3 <xus ^s?rm «asr ^ ^##sn & 3RI^, *&s, 

^3313, 3ts?3 vScovsi 43?. 33-3^3 sr •wet ' s rMT m 3f C333 wwi Sco\si 'q 3^ f4c < pi c if»if'sji j ii3jc<ij 
f3 s f3353i3i3i « jjwic*!* 3R c^rx m\ 3c?rm 1 

wirrc*lw 

• ^-c^rr, ^«^7^rr, 

• l4C3 J l e 1l»lf'ssi 3RfC3I * 3 ^ 'S SCO's! 13333 s 5 ttf'll'S3 > 333JT 33f3R ASIC's 3lsiM I 

• QlC^MftFs?] RRlRI^StffO-W*! 'S Scovsf f^il-9 3f33l3 ASIC'S 313S3 I 


^-cspit ^ftr wr «i^f\'s c<ic<pic*ii »w«iw3t 1 ts*^c?NT ^3 wet ft33 33 c<ic<pic»ii 3**1 «Kf 1 

413 s \§33 C33TQ 3S3 1 


W13 ^33 33^3 «i^ft!'s 33^33^% ^-^SI3T « %3^33T 435ft 
wr PiPt'S 35^3 1 if) 's«ic < p ft 33 ^3 3 C 3 1 

ftwi : ^fsf '©C34 C3 > lG r il 3J3 C C3t35 CB AB Sct?vs| t3f*l3> 
435f& ?ft^ 31^t «l3t!jii WI33R I 43TC3 CB C33t ^-C33T, BA 
C53f^^ft3^C33t 43?, ABC ^53ft ^f33 ft*l3 33 3t ^33 ^53 1 

^f^C35H'Q^33f%C35H : 

ft3[ft3^3#, ^f33 3311313 AB 43?ft 3sWM3t I A,0,B,P, Q 
t3^3t 435t $33 WT «mRo® I AB 333M313 $3^33 P t¥gft 
AB C33I3 3K3 ZPOB 333T I 43KR, O 3tt*K3» P 
1^33 C35f3 ZPOB I 

TJS3R, ^33 ^1® C35t^t l3^^f33 3313313 C33I3 3TC3 C3 C35f3 
ft^,3^ <PC3 'slc < P Sjjfvs C35f3 33t "53 1 





Q «r ab c?m fa* uwRp i 4*rtFT, o f^ Q 

c*t«f w zqob. ^gjsan fw ^Wf <zm Rtcm c*n fa^-wim ^iw ct c*t«f to 

's!c<p '»i«q«it^> £*f‘t <^l ^?T I 


*1* : 



[wifi; Ibft^ *?r v^mr, §®rw, 

C^H « wrt# C4>H *ff 1 

:z 


<-^p r-> 


R(."h Q<&<il : tq ^WTfW J 1»Wjl *raWlFW C*S3f «lly<lft<p RiZf «ll<l“lj<P I Raf «r«PC*ls ^fSRT RiCbfl 

c<pl® 1 ®i '»i < j' 7 m , i <Pfll l W < Plfl I 

(i) 30° CTW«iwpwcTOr^r> 1 iWTOi 
(^) 45° c^H «i'09»c»ifi c’pwi ^f»i = *Hf I 
(vs) 60° C*t*f '°i'»P(.*i5i c’pcifi < ®TSf 1 

i i 4*fB ft'QTO* mw* oft* 75 fsf&m fajre %% 

30° ^c®i , tfoilorci See's! Mil *?f I 

: TCT *ft, troTO* AB = h RfBl?T 

tre?ra *ii wn rtw 5C = 75^rBm ^sr c 

c 

R*^fr<3TO?r^M Z Z^C5 = 30° 

A ABC Oft* ’fit, tanZACB = — 

BC 




^t, tan30° = — ^t, -5= = — 
75 V3 75 


v tan30° = -\= 
V 3 . 


^t, V3A = 75 ^t, A = ?j= 


It, h = 


75>/3 


V 3 TOT 3 ft TO] n,h = 25 y[Z 


:. h = 43.301 (m l 

.-. tom 43 .30 fsftm (am) i 




105 flitori *ftfi>sT ^far c^tM frfps ctw 60 ° 

■^pt, 


toi 

>IVl«lH : C®H^T fftW '^o'nti BC = x 

fSf&m, «n^r ab = los^rBm <im c *irtjtor *M 

^T fcgffc ZACB = 60° ^ so ° 

A ABC <SlFF*ft, 

AB 

BC 



A 

105 f 5 te 


ffi&t 5 


tanZACB = — ^T, tan60° = — 


105V3 


^T, V3=— [.• tan60° = V3 ]^t, a/3x = 105 ^T, x = -^^, * = ^ jc = 35^3 

jc V 3 

.-. x = 60.622 flffiflT W 

.-. «tt^ c^r <siff f^aJU ^ 60.62 f& (am) i 


: 

/ 

/ 

L 


f&Gfl AB 4?# *1t^ 1 fFCB S'RJ ^ - 

/ 

"60°^^ 


i 1 Stovol ^ 1 



\ 

A i v Hici - r csiw ^o®rn C ^sr i 


c 


^5fW VS I 18 flffiBT ft ^Pi cfcf te ^fft 45° 

<PM I OTG?jhfi>Jl Sc&vol I 

: tot c^Qin 5 ^ ab = h fftm, ftjfar Mi 

^C = 18 flffiBT >10*1 ZACB = 45° 

AABC CTOF ft, sin Z^C5 = 





/ 


_c 


^T, sin 45° = — 
18 


- 1 h 

^T, —. = = — 

V2 18 


v sin 45° =-J= 

V 2 . 


18 


^T, y[2h = lS ^T, h=—j= 

V2 


^T, A = 


18V2 


RjT a/2 *$MI <pw] ^T, h = 9 a/2 


.-. h = 12.728 (SltH) 

TJB*lHCT*8«l*in»H Stbvsl 12.73 fSf&m (Sim) I 








8 I ^5 ’IvsC'll I *1I«$I C*11^1 C 5 !^ 5 7 v5cD'©i«4 ^l^lfUcS 1 

C*rtWtWT'5£ 5 Tt I *j|IT5c' 8 'IJUfUfi «i<5»il'® c^K 30° , ! ffl5nis ^?T I 

: WsClfo, TOlC%t<flFF AB = 7 
eta ftca ^Iw. ZDBC — 30° | 

.-. ZACB = ZDBC = 30° l^m c*M 4«1 
A ABC CW&* itt, 

AK 7 

Sin ZACB =— ^T, Sin30° = — 

BC BC 

■:Sin3 0° =- 

2 ] 

.-. BC = 14 


- 1 7 

^t, — = 

2 BC 



.-. ^JWJsr^rtj 14 ffljfin 


■^1^ : faat ZCAE = 60° , fcgfo ZADB = 30° 6- 

AC = 36 fillJBr, AB1 DC ^ D, B, C 

^<lf^ l ^5,^D^ CD ^^30° 

f 

V60° 

\ 36fsri>ra 

" B 


<t I C^r ^JpT l^r C^M 60° I <& 42 

f^la Plftw c’1c®i iNc'ifi ^ Sjjfa e^M 45°^?T I ihlc'is Scovol Mu w i 
: TOT ^#, UMlMd ^5 = h flUfiftr, %$T 
ZACB = 60° ^ C c 5 ^ 5 CD = 42 f*lftBr CTOt 
§3% ZADB = 45° ^ I 
qft, bc = x flfcfer i 
/. BD = BC + CD = (x + 42) fifcRTI 
A ABC CTOF ’lit, 

[.■ tan60° = V3] 


tan60° = — ^T, V3 = - 
BC x 

•’■ * = V3 ® 

*<m, AABD CTOF*ltt, tan 45° = 


AB 

BD 



AfSfcW 


B 


^1, 1 = 


x + 42 


^1, A = -^ + 42; 

V 3 


f/tan45° =l]^t, h = x + 42 
[(i) »R *!telc<jj I ] 








^r, = h + 42>/3 ^r, -h = 42>/3 ^T, (V3-l)i = 42V3 ^T, /i = 


42V3 

V3-1 


h = 99.373t^m (stm) 

HMI-ilUfl $Wf 99.3731^51^ (SHU) I 

I <4^ ‘4'4'T £?, '5figf 'TbliHh '^T‘1^ ?TfW 30° 

^c?r ’$jr>?r c^tt^T 10 1^51^ Tjisr -s nf^ ^c?r 1 7 P*^ ! $jT>?rfritrf'r i f?rwi 


^ Wj AB = h ftfrjTI BC = x 

i^s t?fc?r »n ^c?r ^f®t ^ffcirrsrPT w*i?r ?rw 

ZB CD = 30° fcvljf ^ (FIRST (FlTFR BD = 10 1^5l?r ^ ^ffiT 
<pw I 

4«ltW, CD = AC = AB-BC = (h-x) ftfriT 
A BCD ’fit, 

tan30° =— ^T, i = — /. x = 10V3 

BC V3 x 

sin30° =— ^T, — = -^- 
CD 2 h-x 


A 




D 







B J 




■^r, h-x = 20 -^r, A = 20 + jc^r, /j = 20 + 10V3;[x-^’sn : ?lta] 


.-. A = 37.321 (2ft?I) .-. 37.32 1W5fa (am) I 


4*1^ : 

^ c’tR^r c^twf fc’tBT c^r 1 ^jpt £ 
CHI^ c4l 4 1 Tf^ilaic^ 30° 'Q 60° ^c°i, vScoxffli fttlwi Pl4?l l 


^h%bo 


il 4*. ZCAD «w*lfiNWf^ff^ri 

*r. ab « bc 

’i. A « D 



B 


C 


D 




I A <3 B «fl?T 'W^t c^lc^l t^lcifi ^l?r O flic's c^pi^’Sls 3.00 ^ 

foMififcw C*II»&HMM <=I<P# CTtt m&m 60° 4^30° 

^4*11*13. «llY'llfS><p f53I «|«s , *l W I 
*T. wPl^’vIsfU JJifD < P'o 5^(.'» «i«qftjvs? 


vs I fifes O P f^ja' <^W c<phfD? 

zqob «r. zpoa *r. zqoa zpob 


A * 




o 


■+B 


C^IT ^f»i 'so®i ^vs CT c^lc^l ^RFTCSPIT I 

i ^jvj vsc#i{j 'e*Br ^ c^f^t i 

ii '^I»| '®C 7 1J1 •H'Olw 'si^ft?.'® 'Q v®»l P|ffi<5 <PCS I '©’1C < P 

v5®i vo«i sc*i I 


'sHcsfi ^i < ^j , j(. s ii?i '5T^*rr winiu 

i « ii «r. i « iii 

*f. ii « iii i, ii « iii 


f&ifl <?-b 2^ 5'Qfj tfl'G I 

<t i BC 4 ?rfctfj^- 

-ir fiftnr 

s 

*r. 4V2 fiilJBr 

b 1 AB ^ 3 £<J- 

S 

*r. 4V2 ffi&ra 


«r. 4 fiflJ»r 
4V3 Amur 

«r. 4 f^ 
4V3 fiitw 


a 


B 



«U filHl&M ♦HWfl rtw ^ RMUl&l C^K 30° <flpR fiMtolBn 

'Eco'fil 26 f^1?I I^Tl^ W I 

H ’'Ihcn-I 20 ^ '^'sc»w c^fCTf ROIC's lJ5l?r C^K 60° ^PT, 

’ll^iSfl Scovsl Pl4*l I 


ti lsftrfts ^ to 45° <?m fcvijf ^ ^ ^ 1 <^QTjT®rf&fT 

See's! 15rfu ^j 1 1 



10 I <ic?i?! ^jcTO c^lcil laic's $ 20 f^tJl-sq ►jess <i!<pfB 'oi^'ifa c^M 30° 

3.c®i , ^fif5«i See's) ft4?l I 

11 I ^Si?f C^m to <*FPfi> -QCQS toff fcjjffe C^H 60° I $ ffF <?IFP 25 ffiBlff fflto <to 

C^M 30° I See's! ft4?l I 

I CTOf rtw fiMItiM to* 60 filfinr <4to ^5fto flwow to ^r <?m 45° 

60° ffjr i fircuriftr See^i ^r i 

iva I 4^fB c^tWf ifl^r ill^Cil C'Tft* Cffsffi CT, ^ C^lWlCTlf^ ^BT 

(£i^sf& ! Bi'0TjTE?i?r fcgffc c*m 60° i «if c*\w 96 ftBiff f*tto to fcgffc to 30° ^ i 
Bt'Gijicfw See^i ic^? 1 'JT%r R«|«] f^rtr^ri 

i 8 1 64 ffiBra w ^ csss to 7 P*j < f *rf ^c?r ^f*i?r ^nw 60° <pw i ^fBf^ ^st 

)><t i simps' 30° 

C^tl^t 12 ftSls (jcsi xlib <pw I 'rff ’IKlSfi Eihj Wu ^ l 

i'b i *1^ <4^ ^ter c^lwl tj.lc'i ^ar c^im* ci^lwl c*r, $<p (TTtwft^rtfw '5M3 «isft!Ns 

iso ffiBra m tot to* fcgffe to 30° i tofi> < 3 toto to tosj 

*M1 <PSC°ll I TOT calc's?! <PIscH C®li<pf£ C^t^J 10 m* *2C?I 'file?! C^v\ I 
(^F) '5’icfll'® fftofc few)?! ' S IT I (JW C r f*Tf'8 I 
(*0 

(*0 C^l^fwi ^I3ff <(H CTO 'S|<!'Of!C' , l?! t^lC'IS I 





(Algebraic Ratio and Proportion) 

g *tOTt «n>mw w fljaytf i tot gsPiot «nflMR>Siti 
RHi'olw «iIc*iImI toI ^.mic^. I ^jImi '®il»ral 3leHR'®l« «i^ > v ll's 'Q ?i»il^ v ll'a '9ilc®il& , il 4 *imI I 

*rrosrr ?rraSt g ftf&jf sm?r *rmj ftsftre, c^tm Svitoct, wftre m arot, 

CT1CT1« ftp WVS <QH frp#FT 4l<4t>M ^fl?TG TO4 CTO '5^5 « 

•*hI Y’IIg'sji *tl5J*it sdwiM 4wi «llR* I 5.^.1 4wi EiiFVi efftci , °i(. , i < p < ^»il*rH‘ toI I 

wm<? , twf 5 t’¥t%T- 

> 'airl'll^ g #Ct 9 ftfJW l 

^ ■>wIy'II'» > i'id i l€ jj’ltefi ftft dctil’l < psc'o r *il’ac < 5 1 
^ ^IsNf^p «i^l'® "^fal < ps(.'s I 

^ *51^ •>i»wjI ■'hI^Ig'I 'sill's, < >i»)l»£ll'o 'Q 'ai^il'o <u<rI*i <pfloo ’ilsw I 

>>i»j | 0rl'®lfl ?rtf*lfT v lQ»<lc'*l*i <fl<pf5 'rkifa ^'s ^T ^'s <fl<pf5 '5jJK*‘f >$ldl 

d4l*l <wil ^IW l ^ '»’jlv , in>c < p f)li*l 'oi^’il'® sc®i I 

dlPl p G q <flfT 'oiYil'sC^r p : q= — \ pG q 3lf*f G <im<P 2f4tf“M 

q 

"^Ob W I «l file's p C4 ’jft HIP) itRlgr C^ &'Qfl SllPl P I 

'°ic.«l<p ^fSRT «lli ( »j|Pl<P v lI^»lH LAOS'S '!>il»jsl <pffi I PW, *n»h 8 flMFT CT 7 R*lT4 ’ll'al 

( *IT£4, 10 lM?r ^t?T *?rrc^ 5 ‘ I 4 C¥C3f 'ai^il's PKts ’llvak 3^5 ^?ur 3«il«f , i P 7 Tf I 

«iM4 ?ro?r 4C 5 ! srtft*, ^rarer ^rarer 'aiui'sc'M ftn^i 1 <fl , «ftc 5 To ^cs?r 

«il«i\8»i erHIf] sdcfjlef'i ^ »Tt I ^hci nifi<p»< «ic , i < p C^C3f «il»wl «i < 3[ > il(.'05i *f1Pt '4C3' ^ft1% I 

^ y|^f& 3tf*f p ct, sjvrsr g t^H?r ?rtf*i?r g ?rtf*i?r «iYilc'®a p, $ 

yi^f&^tPrto •'Willi's 1 a, b, c, d Dtalu?nPr^r, «(i»wi 

a :b = c:d I ^i»ilYilc'8fi &l^fD ^lf“t^ <4 < p«tl'®1fj '5)QIP dcfjl'er'i P »Tt I zlc'ojs* '®i^ > v llc'®fi sllPl 


, *tf*Fs- b'sr- i o'sr 



iU- 



'Hess fa3(, ^r^rtasR a « b ^'olc 1 ^ zlcm^Pfi h 4^1 R^srqc^ (WM 

A'Q B ^4^* 5,0=1 «(l»ml Pile's ’I# 

a -°h 

— = -J — = - ^T, A:B = a:b 

B hh b 

2 

^<fK, «i^ll'© 'simile's* trH’I 

-Wl ill'll 

a, b, c 35fw <5«ic^ C^T?T a:b = b:c. 

a, b, c j i»jIi|HI'® 1 5,cs 4^ C^®f 6 2 = ac ^?T I s , f»i < p j i»jIi s v 1Ig'S5] c^pmi ^RsJjPIt *flf“t 4^* 
35^ I cC^a'Qb 4^ ^el*! ^wi^'li'®) 4^,6 a 'S c ^ ^Tt^TI 

i I A 'S B PiPW; *W t\ 4^ t2 ftf'itS I A 'Q B 4?T *1^ ’iFowHfi 'oi^HI's 

Mil I 

s VJW 4ft , A « B 4S tfS afv® ftPicG ^HTO' vi fifeflr « v 2 flJtfiT I 
ti ftFicG A ^or viti ftbis 4^t 2 ftFicij B ^or V 2 t 2 flUUfir i 

awnw, v,ti,= v 2 t 2 , :.^-=^ 

v 2 t y 

4«ltFT *W«M <1J« ^IW* I 


^0f: i I 3.5 : 5.6 ^ 1 : a 4*R b : l^tTOSWT^l 
$. I x : y = 5 : 6 3x : 5y = W ? 

ii-'O '^Y'llC'Ofl 

4*llc«i '3i*3 v Hc'Sfi sll*1’Jo=il ^*il v 9i < ? ^R?5T I 
(i) a:b = c:d ^T, b:a = d:c (Invertendo) ] 

2W : OTQ¥f *m, 

a _c 

~b~~d 

:. ad = be N’lwWHIfW] 



^T, ac '5M <Kfl a, c ^ c<plc'ilfD^ ^J *ral 

ac ac 

^ d b 
^T, - = - 
c a 

«!<K, b:a = d:c 

(^) a:b = c:d ^T, a:c = b:d ( altemendo ) ] 

SW*t : <W?Jt 


a _c 
b~d 

:. ad = be [ ^5?r 


bd 


^T, = — [(Svsfl v I'*k < p cd '5T ? t c, d »ni] 

cd cd 

a b 
^,~ = ~ 
c d 


^fte, a:c = b:d 
(vs) a:b = c:d ^T, 


a+b c+d 


wlsfi (componendo) ] 


: (WUt *m. 




a _ c 
b~~d 

.-. - + 1 =— +1 [4®miPiw^Bf] 

b d 

a+b c+d 


(8) a:b = c:d ^T, 


a-b c-d 


[ Rc«ler»i {dividendo) . 


Sl^H : (WUt *m. 




a _ c 
b~d 

--i =— -i [ 7W & i ] 

b d 

a-b c-d 


(<?) a:b = c:d ^T, 


a + b _c + d 
a-b c-d 


c<il | ef»i-Rcfil | ef*i (( componendo - dividendo) ] 


2TOH : a:b = c:d 



C<J|©M *ft^, 

a + b _ c + d 

Rwl'st'i <pw *ft^, 

a-b c-d 


•(0 


b 




b 


^R, ~7~ X ~T 
b a-b 

a+b c+d 

a-b c-d 


a-b c-d 

c + d 


[<u<S'9fH <ks] 

d 


d c-d 
[ a * b c*d\ 


(») 

[(0 « (a) f\ 


(*) - = — = — = — awj* H> q«p ii va = + c + e + £ 

b d f h b+d+f+h 


2W*t : ^T^#, - = — = — = — = k. 

b d f h 

:. a = bk, c = dk, e = Jk, g = hk 
a + c + c + g bk + dk + fk + hk k(b + d + f + K) ^ 
b+d+f+h b+d+f+h b+d+f+h 

k ad'TQ *i»il*£llt\©s trnm '°i^Hlc'8fi *wl*i I 
a _ c _ e _ g _ a + c + e + g 
b d f h b+d+f+h 


^>|er s i l 'Q »i»iRB s I 'sIcto <wc?is «i^ v il'8 1 IVi r:p I x 

HmI 'Ol^‘il'8 <?'© ? 

A I <?t^ p fwla 'jw “lisle'll r fwls Scoval RRl^J <ul&si RfSft s 

1»m5Is I ■uMcHIcwi Seovol p, r 'Qs ^ Mil ^?T I 


'BikjH A l Pl'Sl <3 ’Iwifi 'oi^’il's 7 : 2 5 Hmi 'olcis ^c^fi 'oi^il'o 8 : 3 ■rcs I 

^5tw?r^iRTwrw ? 

: *<0*1 <pRi, a S'o^H ^ii*i b I 

2tcuj?r 2f«rsr « ttifa ■jpria^ *11$, 


a = l_ 

b 2 

a + 5 8 

3 


■(0 


b + 5 

(i) *11$, 


(») 






ifri 


76 

(ii) & m ’fit, 

3(g + 5) = 8(6 + 5) 

^t, 3a + 15 = 86 + 40 
*T, 3a-86 = 40-15 

1 h 

, 3 x — - 86 = 25 Kiii) wm TO 
2 

216-166 „ c 

^t, = 25 

2 

Tt, 56 = 50 

6 = 10 

( iii ) ^6 = 10 ’fit, a = 35 

35 ■’Jwi?! <^»<h 10 l 

( a+b ') 2 a 2 +b 2 


*f vs I ^ a • 6 = 6 : 21^1*1 ^ c*T, 

’Wf : CTWITTO, a : 6 = 6 : C 
:. b 2 = ac 

( a+b '' 2 


\b+cj 


b 2 +c 2 


W, 


0 _( a + ^) 


v6+c; ( b+cf 

a. 2 + 2ab + b 2 

b 2 + 2bc+c 2 

_ a 2 + lab + ac 

ac + 2bc + c 2 
_ a{a + 2b + c) _ a 

c(a +2b+c) c 

r a + b^ _ g 2 +6 2 
^ b+c ) b 2 +c 2 


TO?r 


a 2 +b 2 a 2 +ac 


b 2 +c 2 ac+c 2 
_ a{a + c) 
c(a + c) 
_ a 

c 



8 I — = — Pft8 OT, 
b d 


a 2 +b 2 
a 2 -b 2 


ac + bd 
ac-bd 


- = — = k; a=bk^Kc = dk 

b d 




g 2 +& 2 _ ( b/cf+tf _ tfqe +i) _ e +1 

a 2 -b 2 (bkf-b 2 b 2 (k 2 - 1) k 2 -1 




ac + bd _bk-dk + bd _ bd(k 2 + 1) _ k 2 + 1 
ac-bd bk-dk-bd bd(k 2 - 1) k 2 -1 


a 2 +b 2 _ac + bd 
a 2 -b 2 ac-bd' 


<t I mm' m : LJEL = 1 5 0<b<2a<2b. 

\ + ax V \-bx 

mm : OT8HTTO, — — A /-— — = 1 
1 + ax V 1 - bx 

l + bx _ 1 + ax 

V - bx 1 -ax 


l+bx _ (1 + ax) 2 
(1-ax) 2 


[ S'©*! ' y toG < P ] 


l + bx 1 + 2 ax + a 2 x 2 
^t, = 

I"** l-2ax + aV 

1+bx+l-bx _ l + 2ax + a 2 x 2 +l-2ax + a 2 x 2 

1 + bx-l + bx l + 2ax + a 2 x 2 -l + 2ax-a 2 x 2 

„ 2 2(1 + a 2 x 2 ) 

^t, = — - 

2 bx 4ax 

. 1 l + a 2 x 2 

^t, — = 

bx 2 ax 

^t, 2ax = bx(l + a 2 x 2 ) 

^t, x{2a-&(l + a 2 x 2 )} = 0 

^ x = 0 2a-b(l + a 2 x 2 ) = 0 


[ c<jl«t» 1 -Rwl | er»i TO ] 



ib*a 


Tf, b(\. + a 2 x 2 ) = 2a 
1 + a 2 x 2 = — 


2 2 

, a x = 1 

b 


X 2 = — y 

a 


^-1 


V 


, 1 2a 

.. x = ±—. 1 

a V 6 


x = 0 , x = ±-J—-l . 

a\ b 

- = - + - x + 3a + x+3b =2 , 

x a b x-3 a x-3 b 

WfR : - = - + - 

x a b 

6ab = (a + b)x [ S'ofj , 1 , »pc<p abx ^IfJl ] 

6ab 


x = 


_* x 
^T, — = 


(a+b) 

2b 




3 a a+b 
x + 3a _2b + a+b 
x-3 a 2 b-a-b 
x + 3a _ a+3b 
x-3 a b-a 


[ wN'i-Rwilef'i ^?r ! 


^T, 


[ Pim-ftaimTO 


, , x 2a 

^IMM, — = 

3b a + b 

x + 3 b _ 2 a + a+b 

x-3 b 2 a-a-b 

x+3b _ 3 a + b 

x-3 b a-b 

_ x + 3a x + 3b a + 3b 3 a + b 

+ = + 

x-3 a x-3 b b-a a-b 

_a + 3b 3a+b _ a + 3b-3a-b _ 2(b-a) _ 


b-a b-a 

x+3a x+3b _ 

+ = 2. 

x-3 a x-3 b 


b-a 


b-a 


= 2 



fc,.,--, , ... a/ 1 + * + Vl~S _____ _____ _____ _ 2 

<\ i , — , = p ^*r, stoh w p 

V l + jc — s/1 — JC 


2/7 


+ 1 = 0. 




■\IY+~X + a/1 7C 


= /> 


^T, 

^t, 

^T, 


Vl + * - Vl — JC 

Vl + 7C+Vl-7C+Vl + 7C-Vl-7C_/7 + l 

vr^+vr^-viT^+vr^ p — i 

lj\+x p + 1 
2V1-tc p-\ 

■yJl + X _ /7 + 1 

«Jl-x p- 1 

l+x _ (/7 + 1) 2 _ p 2 +2/7 + 1 
l - * (p—Vf p 2 -2/7 + 1 
1 + JC + 1 — JC _ /7 2 +2/7 + 1 + /7 2 -2/7 + 1 
1+x-l+x p 2 +2p + l-p 2 +2/7-1 




' VB'OfJ ] 

! <?nw i T-'f^?nw 7 r ^c?r 


X 2/7 

% P 2 + 1 = ^2- 
X 

p 2 -—+1 = 0. 

X 

a j + ^3 

fcikfH V I = a(a + fc) ^T, 2Wf*fW(?r, a, b, c ®f»i<p I 

a-b + c 

3 , I 3 

W(R : <WUTTO, = a(a + fc) 

a-Z> + c 

l2> 


«. ^X2l^!) =a(a+i) 

a-Z> + c 


. a 2 -ab + b 2 
^t, : = a 


a-b + c 

a 2 -ab+b 2 =a 2 -ab + ac 
b 2 = ac 

a, b, c I 


[$wm^ ( a + b) 




a+b c+d 




b + c d + a 

a+b c+d 


<?r, c = a a + b + c + d = 0. 


b + c d + a 





1 RuiW 4W] 

Zh-c J + a 

a+b-b-c c+d-d-a 


b + c d+a 

a-c c-a 
= 

b+c d+a 


% 


a-c a-c 
1 

b+c d+a 


(a-c ) | 
% (a-c) 


1 1 ) 

1 

\b+c d+aj 

(d + a + b + c) 
( b + c^d + a ) 


| = 0 
= 0 


?t, (a-c)(rf + a + 6 + c) = 0 
33T a-c = 0 a = c 

3 

a + 6 + c + J = 0. 


io i ^ — - — = —¥— = — - — <4^x,j>, z ^ smi«t ^ <?r, tSVft 

y + z z + x x + y 

'oi^ilc'os 'SJH — 1 ' 5 T?NT iiRT *i»jh I 

W(: *IW 


y+z z + x x + y 


:.x = k(y+z) (i) 

y = k(z + x) ( ii ) 

z = k(x + y) (Hi) 


(0 (ii) 

x-y = k(y-x) ^T, k(y - x) = -(y - x) 
k = - 1 

5f m, >i5) wt (0, (») « (jh) mw «n$, 

x + >> + z = &(>> + z + z + x + x + j>) = 2k(x + y + z) 
. k= 1 (x+y + z) = 1 
2(x + j> + z) 2 

zjFafiJ 'STW — 1 ' 5 T ! W — . 


^8 , b'sr- i o'sr 





*lPlv 


- . . ^ x y z be ca ab 

ii \ 7 m ax = by = cz ^?r, ^ c^pltQ ct, — + — + — = — + — + — . 

yz zx xy a 2 b 2 c 2 

»IM 

ax = by = cz = k 

k k k 

■•■ x = -, y = ~, z = - 
a be 


__ x 1 v 2 z 2 k 2 be k 2 ca k 2 aft ftc ca aft 

+ — + = X + X + X = + + 


yz zx xy a * k 2 ft 2 k 
■ 2 be ca ab 


c r 


b 2 


2 2 . 
x y z 

— + — + — = — + — + - 


yz zx xy 


a 


ft 2 


i l 
*1 
« l 
8 I 

<t I 
I 

I 


V I 


JJJ 

viu s’k’pwifl ^ii«pc»j a dm ft ffiem ^c®r, vsitifi ww 'oi^ii'© <?« ? 

draft c^zra^r d)<pfD c^sra^i?r *i*jh ^c*i, '©Icto f^fzr i 

«iyll'o 3 : 4 dm \olcm 180i 7 R?Ur t a^ftf^4?rwi 
draf^r c'oiJiiciu ipiot (WT rt>r ^ «i^ira 1:4, ^zi 

CTtU ^iifl ^R?ui<r *i'© < p«ik swm ra?r i 

di<pRj q<5j <Kfi 28% ’^I'&c'© toiI ^ I Pia 1 ^ ^PIJ 'Q ^rcyosl '®i^ v ll'© l 

Pl'Al 'Q ^*iH *i»jf35 70 <55.fi I 'olcis ^hc-to «i^ll'® 7 <55.fi 5 : 2 I 5 <55fi 

<lft a : ft = ft : C ^?T, SfSJH <7T, 



a 2 +ft 2 
b 2 +c 2 


(in) 


aftc(a + ft + c) 3 
(aft + be + ca) 3 


(ii) a 2 b 2 c 2 


r 


1 1 1 




H r-H r- 

^a" ft c j 


= a 3 +ft 3 +c 3 


(iv) 


a -2 b + c=^ 


a 


: (/) 


l-vr^ 

i+vr^c 



Va + x + Va -x 
Va + x - Va-x 


(hi) 

(iv) 


a + x-yfa 2 -x 2 _ ft 
a + x + Vtf 2 -x 2 * 

Vjc -1 + V *-6 _ 
Vx-1 - Vx-6 


(vi) 81 


1 — x 

1 + X 


1 + X 
1 — X 


2a>ft>0 dm, x*0. 


(v) 


Vax + ft + Vox - ft 
Vax + ft - Vax-ft 



a c ^ ... a 2 +ab + b 2 c 2 +cd + d 2 .... ac + bd c 2 +d 2 

b\ - = (l) — — = — ; ^ (ll) 


b d 


a 2 -ab + b 2 c 2 -cd + d 2 


ac-bd c 2 -d 2 


a be 

10 I — = — = — C*T, 

bed 

a 3 +b 3 _ b 3 +c 3 

(0 PT? “ 

(//) {a 2 + b 2 + c 2 )(b 2 + c 2 + d 2 ) = (oft + be + cd ) 2 

v v , 4aZ> ^ x + 2a jc + 2Z? - , 

11 I jc = r C^Ws PI, ^ — l — = 2, a^b. 


a + b 


x-2 a x-2 b 


i*l x= ^^] L + ^ m 1 ^gf, gffiHTOCT, x 3 -3mx 2 +3x-m = 0 

V^+T-V^l 

ivsl T _ V2a + 36 + V2a - 36 ^ .^s CT. Ur 2 - 4^rr -l- U = 0 


i8 I 


iff I 


i*l 


iS I 


ibr I 


V2a + 36 - V2a - 36 
a 2 +6 2 _(a+6) 2 


^G® 1 , SfSJt*i TO C*T, 


Z> 2 +c 2 (^ + c) 2 

jc _ _y _ z 
6 + c c + a a + Z> 
bz-cy _ ex -az _ ay -bx 
a b c 

a + b-c _ b + c-a _ c + a-b 
a + b b + c c + a 
x y 


TO CT, a, b , c I 


a 


b 


y + z-x z + x-y x + y-z 


3,C®1, SfsjH 'TO C*T, — = — = — . 

a b c 


xa + yb + zc ya + zb + xc za + xb + ye 
1 


TO*. a + b + c * 0 ^FT, TO G*T, a = b = c. 

r 7 

x + y + Z * 0 ^FT, OT«lt8 C*T, 


idfafD ^11^ = 


a + b + c 


ih I ^ (a+b+c)p = (b+c-a)q = (c+a-b)r = (a+b-c)s TO, ^ 5W TO OT, 


1111 
- + - + - = 
q r s p 


\o I lx = 


z 2 mn nl Im 


^ x y z rnn ni irn 

my = nz TO, CW TO, v — + — = — — + — -+— . 

yz zx xy l m n 


P=BL an a _ V°+? 

? 


*i I — = -^T- TOl - = y " 1 1 To, ^5TO OT<trs a, 
b 2 b Ja^q 


p + q _ p-q 

a q 



^taNR.'S* 'ai^ll'O 

*jci 4?r, 1000 Iji^i, 1500 15141 44 ^t?j 2500 15141 1 4 < *iic»i, sit^sr ^rtrr : 

m = 1000 : 1500 = 2:3; ^ 4l?T : 7jt% ^l?r = 1500 : 2500 = 3:5. 

^ak?[ft?r ^l?T : ^1% ^ :?Jtffa4l?r =2:3:5. 

•J^fD «I^ V II'S 4 : 44 : *t 'S||<PlWJ5 ^JT, 's|^,C s 1 'SIC1SC4 ^14141^8 4 : ^ : *t 'oiMCfl C 5 !'*!! 4IU 1 

4C4 ^IflNf^P 'Ol^’il'® S®ll ^1 1 C4<plc*ll ^[5 4 'SC's|Pf4 «iYil'®(.<p 4^ «il<plwi £I4M toI 4TJ 1 44£*T 

ot, «i^ii'6w 4 : *r : *t4t4fc?r swh 4*w> wi snurq-pii'ilBn fiw mPr, ft% 
'oiY'll'sfwi ^ dlPld ji»iH 37$"3£4 PTSH, 2 : 3 444 : 3 «i^j|\8 4 : «T : *t4t4TC^ sWfWW 

3.c*i sm '5'qs alPlfiJc^ R'®1^ "tIMImi ^ 4lf*l?r ^RR TOC's ^.cs I 4$fK ^ ‘35.H5 alPlc^ 
'®lc |, ra 4.4. t[. 4?T *i*<H TOC's ^.cs I 44c*i, 3 444 4^ 4.4.$. 12. 


2 2x4 8 

444, 2:3 = - = — = — = 8:12; *m, 

3 3x4 12 


4 4x3 12 

4:3 = - = — = — = 12:9 
3 3x3 9 


4^44 2 : 3 444 : 3 '^’ii's 4 : 4 : *t «ii<plcfi ^.cs 8 : 12 : 9. 

C4, 'S’icss SiItocH ^ilftfi 44 1 125 15141 ^4, '®Kc s i 'slew 4c$j«i 'si^il's’S 8 : 12 : 9 


44tt4(R44tt4l 

$41434^1 4,4'Q *t44Wl€l44lPr444 :4 = 3 : 4,4 :*f- 6 : 7 ^4,4 :4 :*tW ? 

mm-. -=-=^-=— $<K-=- = *ml=— [441*44 *6 4*4. 4. $.12] 

4 4 4x3 12 4 7 7x2 14 * 

.-. 4 : 4 : 4 - 9 : 12 : 14. 


'5iIto* 1 I 44fi> R>if!5 C4lC 4 fS 'Sibil's 3:4:5; C4f‘f f^*if!5 folic's il4H ^4 I 

44ftR : Racers %4 <^1**14 = 180° 

44 4#, 2(W «l i i v ll's «i^ilcfl C4H %■# 44l<g>c*< 3x, 4x 44. 5x. 

3$R4*4, 3x + 4x + 5x = 180° 4, 12x = 180° 4, x = 15° 

4544, C4H "54 3x = 3 x 15° = 45° 

4x = 4 x 15° = 60° 

44 5x = 5 x 15° = 75° 

S»rlTO*i i8 I 4f^ c^pIc^I 4*ft4G34 zlc'sj^ v lERM 10% ^F4 4R, 'sc^ 'sta C43FF4 •I'stoI 4^ 
$f"*I 4*4 ? 

444R : 44 4#, 4<k*K4d 3*44 4lp ^ a filfiRT I 
.-. ^IwalUn C4 44*1 a 2 4dUW I 


10% (a + a4H 10%) 1-lOfl flUfiWi 

4*foFSlfiR cwm (1 • 10fl) 2 4 1 • 21a 2 4dUW 

C^44«1 ^ *mr (l-21a 2 -a 2 ) = 0.21a 2 4% 



Wdl *ltw °‘ 2 ? a X 100% = 21% 


a 


^l«f i I C'sNItis celRc'o 35 W'T^W'Q 25 W»T 1 ^«ic»l'eri«i 1^^ , *tT«TO^»irzl(.'8) < p ^131 « 
bl*1 'Q 'bIc®is 'oil’ll'® 3 : 1 <4^,5 : 2 t^il'iS bl*1 'Q c*dl5 'b!c»is 'sir’ll'® 1 


»l*ll«pill^ 'ftW 

c^t^r frtftFF 1 W» wiff >ivii^ii^ ^? r i s e$ a-.b-.c-.d ^*ttre 
wot '5J 9 T, S C5# (a + b + c +d) 'EM <pkj ^R||g»c»i a,b,c'Q d 'EM ft os ^ I 

a Sa 


ci +b + c + d ci +b + c + d 

b _ Sb 
d+b+c+d d+b+c+d 
c Sc 


=S*h 
= 5«w 

vsTT'^f =S^ 

8<f^ = S*f9 

d+b+c+d d+b+c+d 
C^JC^IC'll Sl!ftc<P WC^IC^I ftft<G 'q^ v tlc^ 'SM wf'^nrn 

®m*ii iff i fan <ufai to 5100 ctst, : w : *$r 

^T?*f = — : — :— I 

2 3 9 


d+b+c+d d+b+c+d 
d Sd 


2 3 9 


fl 'l 

— xl8 

. 

^-xlgl: 

f 1 > 

— xl8 

U J 


U J 

19 J 


[2,3'8 9»W»r.’lT.*t. 18] 


= 9:6:2 

Ml*HM = 9 + 6 + 2 = 17. 

Q 

= 5100x — 1>W = 2700 1>W 
17 

= 5i00x — i ^m = lsoo^m 
17 

^ 2 _. _. 
vsTT ^9*1 = 5 100 x — iJI^I = 600 &I4I 

17 

«!W fan 2700 tw , 1800^4^ 600 I 




ii.* 


ii a, b, c ^c°i Picds c<pl*ifi> 

a 2 = be «T. b 2 = ac 

*t.ab = be a = b=c 

I 'sdRls* 'Q ^ilfocss ssc*is «i^ y ll's 5:3; '^ilPlcs’s ss*i 20 s$?s 3,c®i, < P'» s$?s *l?r '©Icis ssc*is 'sixths 
7:5^? 

5 s$?s **f. 6 ssis 

*r. 8w low 

VS I Pi CDS '»<<lj*]c sr ll 'I’P ^?T: 

i ^iNl^’ilc'os dIsId SfPf^ iS<pwtl'©ls sms zlcsMi ^?T I 

ii 


r »i^h i 

iii - = —= — =£-■%? r, 4w?r sdP*fD «i«fi]w>s a+c+e+g 

b d f h * b+d+f+h 


'S’icss ^lJ*jWlS l«foc'® Pi cds c^pHId ? 


l « ll 

*f. i « iii 


«r. ii « iii 
i, ii « iii 


AABC ^ ABCD voters c*M blsIDs «l*pil'6 3:4:5:6; ^I3?T 

1fcf%W8 « I 

81 <$S»Id SC’Is Slj^S tlSJ 3,C®1 'SlS C’PiilS*®! <P'© , JH ’lies? 

T. * *pr ir. 8 *pf 

*r. v*pr **pr 

<fl x : y = 7:5, y : z = 5 : 7 x : z = W ? 

35 : 49 «t. 35 : 35 

*r. 25 : 49 49 : 25 

«i sjs 90 , 000 ^ i w*2i,600Urai ^ 

’fs^rrw^i emeses, ? 

*11 *ilc*i "5M 'Q 'gess «i lull's 7 : 3 ^.c®i, ^c'o *l'a<psl ^ v l(s»iM Vl®T ^Ic^ ? 

VI 1 ^J*T <Pf. t^T. s>lci>s 'QW 7 T 7 c«Piaj|»i I s>lc<5s 'Q^f»T ^»wls'©»i *ttPfa '® | erc»is •l'©s»sl ? 

fcl *T ,*t ^"^300 C*R, ^ : «T 4*^ = 2 : 3, «f 

: 1 :2 <w«t4?r^*r :^4?r^*r = 3 : 2^1 


10 i 

11 i 


^ 2 4 5 ^ 

f^ieci c«rc*i 690 *icsc^ I 'olcis «i^ v livs — , — — 3,c®i , C^ 5 <psId 'sit^ c*l®T? 

3 5 6 


Ql^CSrS 45 (P\. fa. I thWls 3: 5: 7^OT , v lGto1 t 1 

fafawi 



1011 ft33FF «M3IW> Rfctf 3*3 I 
4 5 7 

i® I ^ TODfir «ii3l's 5 : 7 <43?.'slc | i?i 3. ^Tf. ®j[. 4 ^I?3Tf 3 . 3f. ®j[. ^'o ? 

isi c33i33tf3S3, >i3fa^ 'Q 3 m#t 171 3R3S3E3T i <431 « 

filers '=*1^11'© 3 : 2 3,c*i C3* ^'o slH *pc?ic5, ? 

iff I <43# 'oiPpc^i 2 W3 7 W*T <p?iF1<p <43? 3 W3f*l'0*T , 3ftll 4 < P | sr»i f’I'Q'T 1 1>t33 (? ft3 

t£] < t»'©t « i <p?iR^ 313 2 "GM^I , <4<p | er»i <pfov®| ’tin 4 Ul4l I 'slcia *i<pc® 14 C3fG cs x ® , i 150,000 
3.c°i, C3* < P's t.<i's r i ’flu ? 

i'b I <4^# c r i'o| Ml&ci < 35 ** «i 'STC^TT 4 : 3 c'olcG etfH'o <Pf)c°i r i I 

C3fG *iim ' 3 T??nT 581 33 <43? 91 W3 tffffG 3f ft mi 3k<p»i, '®c < i cvshH* ■'ilw.tsfi 3%^*% 
s’vs c'olc&si ^j^lc»i 33tf$F® rmicii ? 

i^l <ift <.<plc*il 3ft »iH 20% ^P*l 313, 'sc<i V6|3 *l's<p?il <pvs ^P*J 3lc<i ? 

ib“ I <4S# 'Oll^'sc^wm tlHJ 10% ^P*l <43? 33 10% 41*1 t3c*l ^l3$t^G33 G^tU^ -|vo«Psl <pvs ^P*J 
3t 41*1 3lcs ? 

ib I <43# 3TC&3 eric's OTC53 ^1*fl3 ^(£33 'Q 3C33 <p«icis «i yll'o 4 : 7. £ 3fl& C3 etftc'© 

'sflt*! 304 ^ 5 .*vh 3 T*T , C 33 3 t? 33 l 3 3 mi ^513 <p®i , i s’vs ? 

I 313 'Q 313 C3S3 5 $33^ &lc«ra '°ll3l's 3 : 2 <43? 3*1 *0 33 C3t^ i§33'[ »jftrfl «l fill's 4 : 3 3C3, 
«l*)h 3R*llcH*l 313 'Q 3 s ! C3S3 5 ^<?3'J bl3 <3 ^f$?3 «i^ 31'8 C33 3*3 I 
I <43# erftw C<W3 432 <3f#l4 I <& 3#BT Ml « 3C33 TO <43# «rfSn Ml <3 3^3 
«i*)3I'8 33Is , c»< 3 : 4 <43?, 2 : 5 3S3, ^33^f3?T C^2PP3 ‘P's ? 

^1 CSffsr 33 l^rf^T <43 5 t3JT?3 5 ' C3^ <435tf3W 10% ^333 yil<Plil «lhhl «lhhl 39 3M ^ 3l3C3?n 
CBr[»i 2 313 33 '$3W-^rt3C 5 T 3^ ^133 C*fT3 <?cs 3 313 33 Pif»i »^|<j*l-'s>il^ic®l '®'8 ! &I33 C*fT3 
3*C3I ^5tC33 3W3 ^3M 13% 3*3 1 

^10 1 <43# ^W4 3t0^'5f^8 5:12:13 <43l3^»Jl 30 C^T.fsr. 

33 %§^'5IW3'33 <43?.<^33C5C3%§Wl^'#l‘3?K33^f1^l3l 

3. ^1^3 3t^C^ ^33f <431^0^331^^ STC^ 3W '3lmWC33 ^c33 33t3 3l?]^I# 3C^3 

C»Piil<P»l 1 ^ 33^3 1 

3. <5v® 'siliJ'SG’PMISl 10% <43? 2fl 20% C3w C¥<4|<P*1 •|'s < p?ll m 3lw? 

^8 I < 43 s f 33 C 3 # 3 f ylW ^^ 31 ^ « ® 3 R(J 6 1 * 133 % 1 :4 I 

33 «l*piR(J 6 C 3 f&ft 3 n% 3^35313 33433*3 1 

3. 10W3f*W^ « ®3Rc*i 3 WSR3'S|^3l'fi3P5f 1:9. C3fGf*W^3^3Tt 

? 

^t. c^i'c 1*w%r whj ^jtzi ^trr w$\ 20 i <3 '5jtS^?iTi^‘ ^^Hivs 

f^?r w 1 



(Simultaneous Equations with Two Variables) 


*llRfo<P Il'spjRc^ fan ^1T I <3 TfSn CSlfa® «||»lil| 

?m om ^ ^ mm «® ^ csr^rfl i 

« «m-hm ^ cnnfasn ^rnmnsraft i ^farcn 

<p«i 7 RT < n»T ‘psl nn ^Q I <4 ^jlcu ^RI®T 

*tm 7P2mi? c t wr i $ $ 

mm <?p#w mm mm « wma wjfwr *ifr « faifa 

*HClll>ll Wf I 

wm<?^faFt%t- 

> ^ »m*i wifa 5 ?^ ^Pi%^it5ft ^aw *n<rcn i 

^ ^ ^fo ^i5l<pfi(. 4 1?i v l*i' w lfl Pi'&i^l'i'ol *j|t>i^ ^c'o itac«q i 

> nnrntwn 4 >ro i 

> Wills WlftWf *liH 4« *n?rcn i 

^ C’HffrWlfl ■'ll^JC^J ^ D»i<pf^f»|^ 7J?J5f *w|*fl*T TOC'S v llflC<l I 


?m wifwr «s ^ wpfafa ^mr nrwn mm nrenr nn, ^ 

^fo * 1 51<P<IHC<P to®i 7 T§tw*t^®(fB'Q <jc°i I «iq5»j cclRc'o ^rfsRTt *i»i)TOHc®flc'i>fl ^RWR 

« WiJH w^twr *lfr ^BT ^TOWR '^7® fa*lft; I 4 «PU1BT 4 TOT fatfas 

«HWIWI 

SWW «il»ral 2x + y = 12 *i5tafHri> Rwo*il <pRi I ^<pf5 •>i»ilTO ,, l I 

?iffa5?Hfe mm? x'Q y m *\m\ mw fa mwn s wnft fatfn m$ R'SliilTJn cmm 

ismw 12 «nsr Wf^r, ^ tih njtlU w >i5l4«i 4 t1^fa^i ^jr ? 

2x + y = 12 »i5l<p«i‘in> C^ y f^5?T^f& : 


* ^'s]t»r 

y liRT'STM' 

WF ( 2x + y ) 


-2 

16 

-4 + 16 =12 

12 

0 

12 

0 + 12 =12 

12 

3 

6 

6 + 6 =12 

12 

5 

2 

10 + 2 =12 

12 



= 12 

12 


mm (- 2 , 16 ), ( 0 , 12 ), ( 3 , 6 ) « ( 5 , 2 ) 1 


s|fefa i&'S 

x — y = 3 Piwj Pitos <pfsi : 


x to'TO 

y TO'TO 

TOIT {x-y) 


-2 

-5 

-2 + 5= 3 

3 

0 

-3 

0 + 3 =3 

3 

3 

0 

3-0 =3 

3 

5 

2 

5-2 =3 

3 

.... 


=3 

3 


^Pf??U 7 fsiT*rH' TO I ^ ' S TC*JT *\M\m : 

(-2,-5), (0,-3), (3,0) « (5,2) 

'°iic a iii>j ^rffiro cwfi> qar '©cs 4^n<zr (5,2) wf Ji»il<p?H 

'srf^w^r ^»i]<wH *ft i 

^4<T, ^<M e 1cerfG 2x + y = 12 itHx-y = 3 »iHr*nnqM : (x,y) = (5,2) 

TO : x-2y + l = 0'Q 2x + y-3 = 0 TO <7H 

'8*iHC*JT ^TW*H *Plt<fF#9 ^llc<p I 


i** b*|<pRffi$ >M*| TO^TOfiT ^iWTCTlTO 

2x + y = 12] 

(*) *pfc TOlfSvs 

jc-y = 3 


(£RT TJlaf) TniTtm? < TN3TTf TO I 


'^ropr (Cons/stenf)^^ 1 •a^fwi jt'Q y ^ TOT (^Pl?T 

2 1 

’tit, y* — , ^Sl*n«i»fl5n>ii >1 'SMjfD^ *nro aro to m n i 4 

W^U »i»i)<p«Hc<p ’IfP 39 ^ «iPi'»a^«i {Independent) ^TOHoerlbTO^l 
Wf« «lWu^l*1 ^TOIW'G* (TO 's^tl^PTT TO I 

<4c*wi 5^<p v i'i ’§®i»ii to?t d«ii«r»i to i 

2x-y =6 
4x-2y = 12J 

«hto, y*r 2 to *pf to?t to uro to i *nro, to 

®«IMW 2 TO*M 4HW y*M$lTOlil> UTOTOl >l5lTOl TO*»W 1 
«lNfll ©rlPl, i'ST J 1 »l! < P«Hiwi TOTO TO I TO *t»il < P«Hfi>fl'Q £ '5R??lT ’ y r s TT*rt 3 T TO I 

^i5)<psqHcerl'Gc<p « v fcMd {dependent) ^fftTOtwftj TO i 


(*D '®il»ral 


I TOTO <Pfll <ilw fa ? 


TO'- , *1f*te- Js '*r- i o'sf 





(INICT, X'Q y 


2 

4 



«rfa,TOpr« *W W M *iSR4*Hc«tidto CTO'sr^fi^iM WT^ri 


_6_r_ n 

12 r 2; 


(*l) 


2x + y =12l 
4x + 2y = 5 J 


>i$)4HMt«rifcrc *hiwr ^ai?r C5^r i 


i'ST vS'»*H’ l, z > c < p 2 Wf ’ff *ft^, 4 x + 2 y = 24 

ATT *l^‘lfl5 4x + 2j> = 5 

0 = 19 , ^It I 


TOft *nft, 4 wr ^ toi imp *i5l4knit«ffl» W0R 

(j inconsistent ) 'Q I ifliPf ^^l^Hcerlcw calc'll I 


^ 2 1 12 
»i»i)<p*M jc^ y ^ tost ’ fit, — = — * — . 

4 2 5 

wrap r « *sp»Rr «iPi<h^*i <raar wctrt «ujhmh 

«1»jh 'RTI 


a ‘* + b ' y Cl l qqtaHcvrflffi to ^®sr ■stwjot ^ ^SR^cn *himr 

a 2 * + V = c 2 I 


CTfflFsfa ^T ^Tf : 



qSI^HWrlE 

^*1 'Q 5 k<l<P 

^I^SPty ^PTSRf^T 


^fsrr^rr^r ^ 

(<p«rD)/c»^ 



*t*T '§®l r ll 


«iWs^ 1 8 i 

(0 

a x x + b x y = c x 
a 2 x + b 2 y = c 2 

fL^ A. 

fl 2 ^2 

TOPT 


' 5 ff^ 

(H) 

a x x + b x y = q 
a 2 x + b 2 y = c 2 

|® 

II 

*P*|.S»* 

II 


W* a ll*l 

'oilw. 

(«PWU) 

(iii) 

a x x + b x y = Cj 
a 2 x + b 2 y = c 2 

a i - _£ c \ 

o 2 b 2 c 2 





w,' 


(z) < 5 ^ 1 # 5 t *PT, 


' *t*T *ft *llw», Cj = c 2 = 0 ^?T, 'SC«I 5^51 

■ top r « <w?r i crost 4<*fi5wM (wij) 


a. 




(z'z) 'Q ( iii ) 0 ^ — = — ^‘WMcetl'G >l^ 3?>1 'Q V W J M?J £* 6^*1 I CWM '*W' 9 lJ «lfaC 4 1 
o 2 b 2 




fs^%T/Vb|p^%T fa ^T <gWT ^ ^ 4W<T 


(^F) x + 3}> = 1 
2x + 6y = 2 
: 

fa) 3>TQ Jl^fajHceflb : 


(«D 2x-5y = 3 
x + 3 y = 1 

x + 3y = 1 1 
2x + 6y = 2j 

1 


X J 1^qcf|« «l lull's — 


y 


9 9 9 9 


3 „t 1 
- - 

6 2 


3^<p v Hq«w '°ii|HI'8 ^ 


CD 


I - l-I 

2 " 6 "" 2 

' 'Q ’’teMsi I 

2x - 5j> = 3] 
x + 3j> =1 


(D 3x-5y-7 
6x- 106 y = 15 


X iflBT ^’IqWIS 'Ol^ll'® — 


-5 


9 9 9 9 


'TOr<n$, -* — 

1 3 

/. W « «lW*l a il*l I *|Sj)4*M0Btlfll}<l CFHJ) ^TOWH^I 


3x-5y = 1 

6jc-10 y = 15 

, __ 3 1 

x iflRT 'aiylh© — — 

6 2 


9 9 9 9 


-5 -* 1 

fa - 

-10 2 


3W < 1WM'5f^S — 



, _,,w> 3-5 7 

1^, — = * — 

6 -10 15 

-nSii^Hwiun} ^*\*m*\ « «w*n i 


^|6f : x-2y + l = 0,2x + y-3 = 0 


' *1T, 'll 


I 




ft®* ?m *rsf, < w?r ^?r ^ ^ 

^R?UT Fieri W : 

i I x- y = 4 ^ I 2x + y = 3 vs I x-y-4 = 0 


Ar + y = 10 


4x + 2y = 6 


3jc — 3>> — 10 = 0 


8 1 3x + 2y = 0 
6x + 4y = 0 

4\ ~^x + y = -1 

a: - 2y = 2 
io I ax-cy = 0 


tfl 3A; + 2y = 0 
9 a: - 6y = 0 

H -— ac-v = 0 
2 

x-2y = 0 


2 2 

ca: - ay = c -a . 


'b I 5 a: - 2y - 16 = 0 



Ss I -— AC + y = -l 

2r 

x + y = 5 


i^-vs >w«i wuh 

m ?R®pr « ?RT<rR tp*i^ i ^ 

<a^n^mzr (^w) i 

^Ic^, ^RT*rfw?r &l«f5 *N$?r Sc^K <psl ^.wl : 

(i) stf^ej’R 9 f F ^ (*) '&i v m*h < i F ^ (vs) « (8) ‘ s i p ^1% i 

'ql^sl cell's 'Q ^Rf<R ^)v»lw TOC's ^?T cercife. I 4 ^ < F*rt^?T <4^ 

TOS CtfQTTf 3C°ll : 


2a: + y = 8 
3a: - 2y = 5 






2 x + y = 8 

3x-2y = 5 

(1) ^ ’lit, y = 8 - 2x (3) 

(2) 4 y 4Zm8-2x 


.( 1 ) 

•( 2 ) 


3jc - 2(8 - 2jc) = 5 
3jc — 16 + 4jc = 5 
3 jc + 4 jc = 5 + 16 
7x = 21 
x = 3 


x 4?T ' s Tt s T ^5)<P?H (3) 4 <lPl«J *1^, 
y = 8-2x3 
= 8-6 
= 2 


*TOWR ( x,y ) = (3,2) 

'ffam t£|<pfD d»ic<p*i »)R ^IfT d^ii/pa 

<pw sit® »)H 4^ ’H'QTrf m i •*i»i) < p*Hfi> rjtrr <pg«i 

&«i<pfDf5 "sir ‘ s tt'GTrr m i 4^ "*ir sftc? pt c<pi(.*iilb(.'o ^IpiI ’ffar i pript 4^# 

b^PP b^ppsi '5JT < TT^5T Wt 3.GflC^ c^HIpi ^TtW ^wKR ■*R®r ^?T I 4*TR i?tW ^T 9 !^ b^pp^ 

fcllAjR ^1 : 2x + y = 8 

3x-2y = 5 

[g4J<y : adfauMi 'Q «c y l , in»i ,v i ,n *ql^sfi v lHh>j piWIps?, SiKsH i 4^ *i»i]<P5Hq$j^ 'SitesH 4 pi$jI ^,c°il] 

^RRRjsm^twtW 2x + y = 8 (1) 

3x-2y = 5 (2) 


^itwt (1) 4<T 2 4x + 2y = 16 (3) 

(2)^S, 3x-2y = 5 (2) 

^<M‘1 (2) « (3) CTMTOlft, 


lx = 21 
^f, x = 3 


■'• ^RRR (x,y) = (3,2) 


x 4?r »ih >ita e i (l) 4^ite 9 it$, 
2x3 + y = 8 
^T, y = 8-6 
% y = 2 


'op’hni RSJRR : ^*HW 4 <pH 5 S'Oij rsIRr*^ <4^1 ftc$j *)ff apse's 

PR »flFW *BT ^5?r ^<WPt?I PIMHMI ^ WlR ?RR ^1 JlBfflT 3Pn®RW 

^SD^Ul PlH tot ^RPT >l»IH^e m%o Wife's ^?T I « 

RSIfaR Wf 'f^TRR D^^pfUs "SIR ’H'QTTf ^n?T I ' s lR IRAN'S zl'TQ J i5W«Hqcfifi c^pplcilfbc's ^^ilc^i 
^T 9 !^ D«i«pf5s "SIR 9 tT'Q?TT ^mr I 



ibtr 


« tf*te 



a x x + b x y + c { = 0 (1) 


a 2 * + 6 2 > ; + c 2 =0 ( 2 ) 

(i) c* b 2 to « (2) c* b { to flfr^nr *itt, 

a^x + + b 2 c l = 0 (3) 

a 2 \x + b x b 2 y + ^c 2 = 0 (4) 

*ifwr (3) *tS)4*M (4) tow *w ’tit. 


(a,6 2 -a 2 Z? 1 )x+Z? 2 c, -6,c 2 =0 
W, (a x b 2 - a 2 b x )x = b x c 2 - b 2 c x 
x 1 

% 


( 5 ) 


b]C 2 b 2 c x &\b 2 o. 2 b x 
*tm, Ttfwt (i) c? a 2 to « ^tw=t (2) ^ to flfr^or *itt, 

0 ^ 2 * + a 2 b\ y + c x a 2 = 0 (6) 

a x a 2 x + ayb 2 y + c 2 a x = 0 (7) 

(6) (7) tow^sriit, 

(a 2 b x - a x b 2 )y +c x a 2 - c 2 a x = 0 
% - ( a x b 2 - a 2 b x )y = ~(c x a 2 - c 2 a x ) 

y _ i 


% 


C \ a 2 ~ C 2 a \ a A~ a 2 b l 


.( 8 ) 


(5) « (8) CW& ’tit, 

x _ y _ 1 

^l C 2 — b 2 C l C l a 2 ~ C 2 a \ a \ b 2 ~ a 2 b \ 


X 'Q y 4?T W*T Ptofl *NfcTOII 

x'Q y i£i?r^Rto ’ttt, 

X _ \ x _ b \ C 2 ~ b 2 C \ 
b\°2 — b 2 C \ a \ b 2 — a 2 b \ a \ b 2 ~ a 2 b \ 

y _ 1 „* „_C\a 2 -c 2 a x 


^ 5 |WW, 


c \ a 2 C 2 a \ 


d\b 2 d 2 b\ 

’■ ( x,y) = 


, W >> = ~ lM2 


(i\b 2 — a 2 b x 
f b x c 2 -b 2 c x cfo-c^ 


a x b 2 —a 2 b x a^—a^ 


W 




"T*? <pR : 



x'Q y 43 3t*0" 3 T ro f^ 


'src*r?iMt?rfB3f 

a x x + b x y + c x = 0 

x y 1 


x y 1 

a 2 x + b 2 y + c 2 = 0 

b x c 2 -b 2 C\ c x a 2 —c 2 ci\ a x b 2 — a 2 b\ 

a i 

b[ c \ a \ b { 



a 2 

b 2 ^2 ^2 ^2 


: sm ^s?r gw <%&& *N% srcmt wr m i mwm 

fi>M?fl R»^ v iR<j'i*i i R»$ '»i»ji*rf*? ’H'qtit <i Ic*q i 


^Sf : 


4jc - ^ - 7 = Ol 
3 x + y =0 J 




a x x + b x y + C[ = 0 
a 2 x + b 2 y + c 2 = 0 


a x ,b x ,c x ,a 2 ,b 2 ,c 2 <*ra"5Tt*T W I 


fcitefH \s I v i in ^I^c's : 6x-y = l 

3x + 2y = \3 

6x-y - 1 = 0 

3 x + 2 y -\3 = 0 



a x x + b x y 2 + c x = 0 
iW a 2 x + b 2 y + c 2 = 0 
s-ilc 4 ^ '§ 8 i'il 3*^3 *lt^, a x = 6,b x = —l,c x = -1 

a 2 =3,b 2 =l,c 2 =-\3 


*it$, 

* y 


l 


b\C 2 b 2 c x c x a 2 c 2 a x &\b 2 a ib\ 

^ X - y 

3t 


x y 1 


1 


(-1) x (-13) - 2 x (-1) (-1) x 3 - (-13) x 6 6x2-3x(-l) 

x y 1 


13 + 2 -3 + 78 12 + 3 

* ±= y .=± 


b\ c \ a i b\ 

b 2 C 2 b 2 

i 

x y 1 

-1 -1 6 -1 


2 -13 3 2 




\oo 




. , v 1 „ 75 

v = — = 5 
75 15 15 

(*,;>) = (1,5) 

8 I : 3jc-4j, =0 

2jc — 3>> = -1 

: SlTO^tWlW 

3x-4^ = 0 1 3x-4;> + 0 = 0l 

2jc- 3^ = -1J ’ 2x - 3>> + 1 = 0 J 




y 


l 


-4x1- (-3) x 0 0x2 — 1x3 3 x (-3) - 2 x (~4) 

x y 1 




-4+0 0-3 -9 + 8 


v jl=jl=± 

-4 -3 -1 

* ±=^=i 

4 3 1 

. . — = - ^T, x — 4 
4 1 

v 1 

'srftis, y = j ^r, ^ = 3 

.-. ?IWT (jc,jO = (4,3) 

: — + — = 8 
2 3 


Wf 


— + — = 8 
2 3 


^-3, = -3 
4 ' 

ax + by + c = 0 ^IST -'ilferwi *tt$, 


-~3y = -3 
4 

^ 5 -^y=- 3 


x y 1 

3 - 403-4 
2-3 1 2-3 


3x + 2j> - 48 = 0 


5x- 12^ + 12 = 0 



*1f 




3x + 2^-48 = 0 
5x-12y + 12 = 0 

^5*^ ’fit. 


y 


1 


2 x 12 — (-12) x (—48) (— 48)x5-12x3 3x(-12)-5x2 

x y 1 




24-576 -240-36 -36-10 

x _ y _ 1 


-552 -276 

x y 1 


46 


552 276 46 

x 1 


552 46 


^t, x = — = 12 

46 


— =— ^ r . >>=— =6 

276 46 46 

(x,_y) = (12,6) 


’WHIC'M ’lIHl : SIT® X'GJ' i£J?f 'SJH 2fW <lf>l«l ’lit, 

12 6 
2 3 2 3 


i'sr <rtW = - + — = — + - = 6 + 2 


= 8 = 

33T — -3^ = 5x12 -3x6 

4 4 

= 15 — 18 = —3 

'b I «i|v»^ e l«i w : ax - by = ab = bx - ay. 

■5Pft*rl i T : 

ax-by = ab\ ax-by-ab = 0l 

bx — ay = ab\ ' bx-ay-ab = Oj 


1 


x 1 

2 -48 3 2 


-12 12 


-12 




(-b) x (-ab) - (- a)(-ab ) (-ab) xb- (-ab) xa ax (-a) -bx (-b) 

x _ y _ 1 

ab 2 - a 2 b - ab 2 + a 2 b -a 2 +b 2 


x y 1 

a —b —ab a —b 
b —a —ab b —a 


■*p^t-+is, ’if'fco-b'sr-io'sr 



1 






- ab(a - b) ab(a - b ) - (a + b){a - b ) 

x y 1 


ab(a - b ) - ab(a - b ) 
x 1 


(a+b)(a-b) 

ab(a - b) 




ab(a - b ) (a + b)(a - b) ’ 

y 1 


x = 


ab 


( a + b)(a-b ) a + b 

-ab(a-b) 


- ab{a -b) (a + b)(a - b ) 
f ab -ab\ 


, ^ y = 


( a + b)(a-b ) 


(x,y) = 


\a + b a + b) 


-ab 
a + b 




(i — o) : 

^ I 7jc — 3 v = 31 x y . 

9x-5y = 4\ 2 3 


W (8 - 'b) : 

8 1 7jc-3_y = 31 ff I lx-%y = -9 
9x-5y = 41 5x-4y = -3 

TRTCR ^fT (4 — iff) : 

^1 2jc + 3_y + 5 = 0 tr I 3jc-5_y + 9 = 0 

4x + 7.y + 6 = 0 5x-3>>-1 = 0 

iol 4x + 3_y = -12 iil -7x + 8y = 9 

2x = 5 5x-4y = -3 


x y . 
ol — + — = 2 
a b 

ax + by = a 2 +b 2 


'b I ax + by = c 


a 2 x + b 2 y = c 2 


hi x + 2y = l 
2x - 3y = 0 

i*l 3>x- y -1 = 0 = 2x + y -3> 


iol ax + by = a 2 +b 2 i8 I y(3 + x) = x(6 + y) 


2 bx -ay = ab 3(3 + x) = 5(y - 1) 


iff I (x + l)(y -3) + l = (y + 3)(x - 1) + 5 
5x-lly + 35 = 0 



i^-8 frifaa 1 H r ^R>c'o <a»iHlla 

o^wftRq; uwfiJ «Ts<n ^5)^»4 hH Ru*jM o°is» x 'Q y dj?l ftiwm *il^k<u ds*H s>sl <j|ti l iflt 

ittincs* ^c*i I 4 Bthslw c®Nl5c3f '°M , caj R'T^Hiw I ^»tn^fi> ft^ajaa 

ara 4wa asras ^v}$ "pscn^ caaftai at^ar ala i 

aaa wi^toataa arejasfta ^?u wg aorcsi at'oj^fD a5)<Mt 4 isi caa <£&$ wrcaan 
^raacsailw ac'sj^fl* Rr»jfl tjj'ilwv 1a*a ^»ct l cult'll caa PiPW> 5 > sc v 8 ^ at 

ft^caat'ailaHW l 

4x + 2y = 6.. 

afwl (1) cac^ait, y = 3-2x. 

x ^ aH fto y **RT <a*fl£l aH Caa 

a>R 'Q aft*la cl's 15 a>R : 

.-. CaFfiT i^HlU ft*^ (-1, 5),(0, 3) « (3,-3) I 

'aihlfl, (2) ait, 2y = 6 —4x at, y = 


....( 1 ) 

■( 2 ) 


JC 

-l 

0 

3 

y 

5 

3 

-3 


6-4* 

X 

-2 

0 

6 

2 

y 

7 

3 

-9 



BgnmiKiSiS!!!! 

unniiKiuimiiiiu 


a5iwin;w> x ^a *ta*ns ata y ^a ata caa a*ft « 
attaa ft® 1*1 : 

.-. afh s aafiftcacaa^1fcaftft , ii > (-2, 7), (0, 3) « (6,-9) I 

ata^ft, wanacsf xox ' « yoy' aaista x-*rw « y-^rw x <\^ 

o^if^i 

^ ^wraa &sa ^ aaiaa <tfca-ww a1^<i^ Mjc* 
aft I <flaa (1) ‘SC® SM (-1,5), (0,3) « (3,-3) ft^tPir 

<(Ma <?R 'g 'oIckj <?R I caaft ^is^icaat l 

'Sim, (2) m (-2, 7), (0, 3) « (6,-9) R'TjlH aRi **ft 10 'ilcas aaHfl •nvip a>ft I 

•a^ats <?ptft 4a*ft *w*icaaii ^sca w a#, «f ajparaa aatafa® sjjs <£&$ 

aaaBwra afta^o ^atata, 4wt (2) ^a 2Ut^i a^ata yflpm (l) ataat 

ala - 1 4 a>l«c*1 a51<wHsciw caa HaHa »wMl«« ^mjc^ i 
2jc+^ = 3 (1)' 



«4atta. 


4x + 2y = 6 (2) 

aatata ms, tsa* caa <aaft aaaraat i 


afwi (i) cac^ait, y= 2x-4. 


aftwawfeft aaupt « aspaiift'^r^ai 


: 2x-y = 4... 
4x-2y = 12. 


,..(D 

•( 2 ) 






X 

-l 

0 

4 

y 

-6 

-4 

4 


X 9WJ9fi> ’JlKf'O' y 4?I '01‘l^H TJH c^?T 
9f?l 'S v ilt"ls vpHj t'olS 9 ( 5 ) : 

.-. c>rc*ls S'W f'infD (-1. -6),(0, -4),(4, 4) i 

'orKfiT, JlSil-WM (2) *11$, 

4jc - 2_y = 12 , "4t 2x-y = 6 2 W 

y = 2x- 6 

'*1*fl < wHn>t'© X *fl?T 9«<9fi; y 4?I "JJH C*J3f 

9fi) 'S *tt£“f£ ^ITJ t>o13 913 : 

.-. crc*l* ®*M f^HlU R**; (0,-6),(3,0),(6,6) i 

'5TW9f3,^9 : imra r XOX'^YOY' ^113^ x-^'Q 

9Nc«m $5?r «wl<w (^09 4^ 

*KH >l3l-W<1 (1) m (-1,-6), (0,-4) « (4,4) 

'Q 'olc'lfl 9(3 I t*Nfli 49(I> »w*lortt I 


X 

0 

3 

6 

y 

-6 

0 

6 


^f3« 4w?r , *ifl' w ifl ^f3 i (iiwwi'e cmifl> <aRfl» i 


IBwi »i9 913, ad to 





^II < pc s tQ cbtIu 'slcm *iNliH c*i$ I 'SffiW 9(3 CT, 

aw ^154 c"pif&ar wiw'ii i ^K, opit ^fwr 4^ a*mw c^t 

955 C<J ^ I ^4^, 4W?T C9lc*ll wm C^T ai'QUt TJlW »tf I 4 CTOJJ «ll*wl CT, 4^*1 

elicit (H$ i «iiiwi ^if%, 4raja «ppupf « aa* 9 & 'aifa&i^W i 

^tSRJt 4*R C®f*llt>W]55 »lklt<IJ ^**9^1 « ^IlMd 'a(Pr^*Tl»1 ^l^l^fl-lcerlo mm 955Wl I 

Tj$ bWflPlS W1 « a?P*1iT ^Pl^5l%T m>\ <?T*f 4?ft f^ps C^T ^ I ^ CS * t 

fa’JSI kJ'iN'P ^t?TT ^5?T *i»il955' i l 1^1 I Wl3*tjfirt1 I 

iSiW^i ^r*it*rr^ « ^T*rW=r c»ncf^aj <nwe i 2x + y = 8 

3x - 2y = 5 

®WHM : : £W 2x + y -8 = 0 (1) 

3x-2^-5 = 0 


( 2 ) 



x _ y _ 1 

1 x (-5) - (-2) x (-8) “ (-8) x 3 - (-5) x 2 ~~ 2(-2) -3x1 




* = y 

-5-16 -24 + 10 

x _ y _ 1 
— 21 ~ -14 ~ —7 


1 

-4-3 




X 

21 


y_ 

14 


7 


21 


7 


a 



= 3 


14 



y = 


14 

7 


= 2 


y 
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HHH 

mm 
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IB 

[ 
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■BH 

■HH 

■w 

ss 

HHI 

VHH 
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IB 
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HI 

HI 

IH 

IH 

■HH 

■HH 

HUB 
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BH 

HH 

HHI 

IHHI 

HBI 
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IH 

IB 


HI 

HI 

IH 

IH 

■BH 

■HH 

HHB 

HHH 

HH 

HH 

HHI 

HHI 

IHHI 

IHHI 

EE! 

:s 

■ 

s: 

:: 

EEC 

HHH 
■■ H 

HH 

HH 

ESI 

:eei 

hhi 

hbi 

IB 

IB 

■ 

HI 

HI 

KH 

N&! 

jrJ 

■BH 

HHH 

HHH 

HH 

HH 

HHI 

HHI 

IHHI 

IHHI 

mm 

HBI 

HBI 

IB 

IH 

IB 


HI 

HI 

HI 

IH 

IH 

IH 
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■HH 

■HH 

HHH 
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HHH 

HH 

HH 

HH 
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IHHI 

IHHI 

IHHI 
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1 HBI 

IB 

IB 

” 

aj 

■H 

H m 
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■HH 
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HHH 

HHH 

HHH 

HH 

HH 

mm 

HHI 

HHI 

HI 

IHHI 

IHHI 
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■ ■1 

HBI 

HBI 

HBI 

IB 

IB 

IB 

IB 

B 

B 

B 

■ 

Pi 

HI 

HI 

HI 

mm 

IH 

IH 

MB 

■■■ 

■HH 

■BH 

■HH 

HHH 

HHH 

HHH 

HH 

HH 

HH 

HHI 

HHI 

HHI 

IHHI 

IHHI 

IHHI 


V 


Y 


*m&'. (x,y) = (3,2) 


XOX ' 'Q YOY' x-^T * « I 

^ ?Wi«m iS'SIT^T «wl<w ^tro*) zifa 

qa (3,2) frtjjn ^f3 l 

SitajH V I t"Hfi>GflS ^* 3 T : 


3x-y = 3 
5x + y = 2l 

whm : 2 m ai5i«mn 3x-y=3 (i) 

5* + >> = 21 (2) 

(1) *t$, 3jc-y = 3,’4t y = 3x-3 


j i51+s‘ifDc'o x "siHf'tar y ^ *ih 

^>13 'Q froRi <pf3 : 

.-. fonlU 0»t (-1,-6), (0,-3), (3,6) , 


X 

-l 

0 

3 

y 

-6 

-3 

6 


^\m, (2) *11$, 5x + y = 21,^T y = 2\-5x 


x ^ <K«<pfD "SIH f'faT y ‘W ' B '^S s v l *IH C43I 

^>13 <3 lb fro 13 ^>13 : 


X 

3 

4 

5 

y 

6 

1 

-4 




*i5i^nin»n ctcw S'w ishid (3,6), (4, i), ( 5 ,- 4 ) 1 

3FT 3#, XOX'vYOY' 3313*FT x-«W « _y-W 431 O 

^ to 33133 i p^ 3tffo 3 % 3133 Mjw 4353* 

#1 

433 ^ 3*I3E5F ^ftwt (1) w 8IW (-1,-6), (0,-3), (3,6) 
favftwi 3# <3 ^tw3 33 ,w i3 3*f3i C33f& 

*W*IM3t 1 

43>to<, 1 ( 2 )W sit* (3,6), (4,1), (5,-4) 

3J33 <pfsi 'Q 'oICKI 33*33 j 1'C.<|nS <pfsi I 4C , PC4'3 C33ft> «1fl»|«l3T I 
^c»i <pf#i, ’ifiHfi P R r *ic'8 c*^t <pcsi«, I f&4 £3£3* C33T *Jl?J , P ^.RN^ 5 (3,6) 

.-. 33T3t3 : (x,^) = (3,6) 

$31333 b I M^’H^5^RT*rRW : 2x + 5y = -14 

4x-5^ = 17 

33t3tR : : sm 3^)<M3W 2x + 5>> = -14 (1) 

4x-5y = 17 (2) 



3^3*33 (1) 5y = -14 -2x , 31 y = 

x 43 ^313^ 3H to y 43 «i^g3 3H C33 3# 

'Q 3l£33 ^fU frsEi <pRi : 


X 

3 

1 

2 

-2 

y 

-4 

-3 

-2 


n 


.-. 3^<M3fi>3 C3C* 13 $33 f^RfD (3,-4), — ,-3),(-2,-2) 

v 2 j 


^t3t3, 3ft3*33 (2) 3ft, 5>> = 4x-17 , 31 >> = 


4x-17 


*i*5tafH file's x43^ft3m3TOI35fi>3Hto y 43 '°i^$3 3R 
C33 <pf^ 'Q 3t£“l3 ^<pft> frsEi <pfsl : 

.-. >|S|)*iHflto <?TC33 $33 fvoRfD (3,1)/-, - 3 ], (-2, -5) 

v2 J 

3C33#, XOX' <3 YOT 3313 S C3 x-^W <3 _y-^W 4310 

^3*333^513 $^3^^33133 ^3^3 3$i3 3%^ 31^3 43*3* 3l3 1 

_ n \ 

433, W 333E®F m+tf (1) C3W 31$ (3,-4), -,-3 *3 (-2,-2) 

\2 J 

frvpjwl <(134 «C3 'olO'W 3333 3?5^3 s f3 1 C33ll> 433$ 333E331 1 


X 

3 

1 

2 

-2 

y 

-1 

-3 

-5 






(2) rtw aw (3,-1), 




- -3 

\2’ j 


,(-2,-5) ^ wrwr 


^ci , ^RFIEfT^ltW v l«i' w ls P R^jc'o <?«!«. I f&ctfl OTHUm, P 



) 


:. mm : (x,jO = 



J 


io I *iklwj ^ 5 ?l : 3 — x = 8 - 4;c 

2 


mm : 2 m 


3--x = 8-4x 

2 


3 

v = 3 — x = 8-4x 
2 

■•• y = 3-|* (l) 

y = S-4x (2) 

4*t*T, *i»ita«H (1) 4 <p«i<pfi> '5TT 7 t1%?T y ^ «i^' y l ' 5 TT S T 
<3*^# <3 : 

>|Si) Wlfito (FTC*!* ®»« I&hIB fa** (-2,6), (0,3), (2,0) 
m®, (2) 4 jc-«fl3T 4M41U to 

.-. CTCW fcwr (1,4), (2,0), (3,-4) 

^r^#, zoz' « yor m&m x-w$ « 3 ; ^ o 

<pMc®tsi 5'ofi «!■*? m*® " 5 ti^o ^ sjf^ 

Mjc<p 4 w *iR 1 


JC 

-2 

0 

2 

y 

6 

3 

0 


JC 

1 

2 

3 

y 

4 

0 

-4 


Y 



«mw, w wFfe®r (l) rtw aw (-2,6),(0,3),(2,0) R^jwi « f^jdwi asm 

?TC^a#l «fl4$bl M, (2) (fl^paw (1,4), (2,0), (3,-4) 

R^jwi ^c?r infljwt a?m a# 1 ^wpt, <FNf& ww 1 tot a#, wrewiw 

HfiHfi P R^jc'® C5?t <pg*i I f&w) ca^lt WtTT, wfesj”! ^MIvP (2,0) I 

.-. mm : x=2,^mm -. 2 

WW : 2x - y - 3 = 0 >1^<MC c fa CWC«W ^ W&S ’HWT tfsffr f^j[ W I TO:*feT w ^fflw 
RPR> £w^J?T Pcfi Pr^Jwl ^51 'Q '®lt. k TS ■’isHs ■<1^'$ ^s?r i C 5 T ! *rft> R* jis^ics^IT ^cfic?, ? 





*11^1 CTJ : 




il 3x + 4y = 14 

4x-3y = 2 

8 1 3x - 2y = 2 
5x-3y = 5 


\\ 2x-y = l 

5x + y = 13 

<M — + — = 2 
2 3 

2x + 3>> = 13 


vs I 2 jc + 5>> = 1 
x + 3y = 2 

b I 3jc + j> = 6 

5jc + 3>> = 12 


^i3jc + 2v = 4 br I — + — = 3 b I 3 jc + 2 = jc-2 

2 3 

3jc - 4 v = 1 x + — = 3 iol 3 jc-7 = 3-2jc 

6 

SILT'S 

wit ^it wt ^ i <<1 

'Bf'IJ *|v£hPi ^fD 'o|«8|'8 dlPld wr*u ’llRftxp zl'®l<p, SIMM's d®i<p x,y *^T^?TI 

«|'88|V8 fTtPt Mwjfl 1 5RT ^f& »1»i)<P*l 4 1 Sjfcf <PSC'S ^ I 5 tf^s <PSC«1$ «l«8|'® 

3lf*f *J$fwi '5]H ’fl'QTIt ^TRl I 

from i ^ wRW cro r «pwum »i*il®n *nw 5 cm ^ 

^t%r fo'i’jH i «n?r ^r??iTtfN 'sjww ftfarcr ^fR?r ct ^fe?uf ^teirt ^rtw, ^fr 
9 <p»i i Pf4?r w i 


ftrf*r 7R?utt5?r ^r% 

10 x + y. 

.-. x + y + 5 = 3x (1) 

10^ + x = (10x + >^)-9 (2) 

?ttWT (1) y = 3x-x-5, ^ y = 2x 

^ <MH (2) *it$, 

10 >> -y + x- 10 jc + 9 = 0 
9y-9x + 9 = 0 
3 ^ — jc + 1 = 0 

2jc — 5 — jc + 1 = 0 [(3)^ 3 ;-^ nh <PiW] 
x = 4 


X V5|^5 y | V5P5' ( <^ ) 


-5 (3) 

(3) 4 X vflRT sPlCfl *lt$, 
3 > = 2x4-5 
= 8-5 
= 3 

10jc + j> = 10x4 + 3 
= 40 + 3 


= 43 

.-. 43 



** i «ifl> w wf «nfc*pr %i?tw% f^t^nr wr uswr vbghi 

: *<C*i <p£i, SiM X <5^ 'Q ^GZI?l"^?Pr y <5^ I 

.-. x-8 = 8(^-8) (1) 

^^r^rgpnoi, x+io = 20>+io) (2) 

(1) W«II$, x - 8 = 8 - 64 

^T x = 8j> - 64 + 8 
^T x = Sy-56 (3) 

(2) ^*tt$, x + \0 = 2y + 20 

8^-56 + 10 = 2^ + 20 1(3) W x ifBT’SlR^Pian 
%y-2y = 20 + 56-10 
6y = 66 
y = 11 

.-. (3) x = 8xll-56 = 88-56 = 32 

.’. S^lci S*M 32 'Q ’’Jwifl ^?R 1 1 I 


foitart i« i ^wn«w fl*pr, Mr ww 10 ctf r ^ 

100 

^Mhfik <Wfr jc fsr 'G sj^; jv f^r. *rc?i •*i»i) < pfHt«ri'i> siSrw i 
«r. <iMMf&fi 

*t. ^MHImi ^t*fR1?T sl^wi olsiftc^p 2 f^ls '5'Q^t dl'Sl «il«, I ?T 
110*00 1514*1 Regies C^rfB ^p'o '^IsIF ? 

«mi'oi*n ^wi-iUJu Mr x firm's sr >> ffiBrni 


.-. 2^ = x + 10 (1) 

2(x + ^) = 100 (2) 

*. (1) ^5 ’ttt, 2^ = x + 10 (1) 

(2) W *11$, 2x + 2 y = 100 (2) 





2x + x + 10 = 100 [(1) ^5 2y ^'STR'^ta] 


3x = 90 x = 30 

.-. (1) ’ttt, 2^ = 30 + 10 [x^ 'SIR ^?T] 
^T, 2y = 40 ^T, y = 20 


.-. ^WHlUn Mr 30 ffiBR'e 2R 20 ffiBRl 
**r-*«i, ? lf*R-b'sr-io'sr 




*io 


*lpte 


*r. *i«m Mj (30 + 4) fir.- 34 fir 
= (20 + 4) fir. = 24 fir. 

mvi?r = 4i«i<w 4WIC-M c*wi<w - 4Wit*M </w*i 
= (34x24-30x20) ¥fifcfrl 
= (816-600) ¥fiftm 
= 216 ^ffifemi 



34firBm 


^i> fitor fcst?r 

= 216x110 
= 23760 I 


▼fir : Z8C fiRJOT ZB = 2x f^,ZC = x ft®, Z/J = 

Z/i = Z5 + zc ^®r, x 'Q _y ^?r '5 tt s t fir% ^ i 




> I 


fim <&r - T ox + 6y + c = 0 « ;?jc + gy + r = 0 »lS|l4kiH»lUil> Wf « *RP W BT 

«if»t6fl*i] a i $.c<5 ? 


a b 

P <■. 1 


*.i=i=£ 


_ a b c 

*r. — = - ?fi - 


p q r p q r 

W x + y = 4,x - y = 2 (x, j>) 4?r Pi cm c<phfi> ? 

▼.(2,4) «.(4,2) *f. (3.1) 

x + >> = 6 'G 2x = 4 *pr, 'srf'T W ? 

^.2 *T. 4 


® I 


*r. 6 


si Pic&fi c+hfD?i w»rr ’W ? 

y - x- 4 *S. jv = 8 — jc 


<t I 2x - y = 8 x-2y = 4 ^FT, x + y = W ? 

^.0 *T. 4 *f. 8 


a b 

^r. — = — 

p q 


▼. d,3) 

^r. 8 


X 

0 

2 

4 

y 

-4 

0 

4 


*t. y-4-2x ^T. y = 2x - 4 


V. 12 








b I : 

i. 2x — y = 0 G x - 2y = 0 T lffo?r e tW Ws^l«i I 

ii. x - 2y + 3 = 0 RtWFtiJ <?T#3r (-3, 0) fr*£ll5l I 

hi. 3jc + 4y = 1 csplffef aiiWWfl I 

'ootIjs I'sfec.'s Picm <.<phf!> ? 

<F. i G ii *f. ii g iii *t. i G iii ^T. i, ii G iii 

n *ic«w sr^'sfmr 2 20 fifBun 

(b) xmlU* C*TCTO Mfr W ? 

10 *. 8 *r. 6 ^.4 

(*) CTCTBT ? 

24 *. 32 *T. 48 *. 80 

(vo) *i*fwi C^ICTT c*j|erl$«p TOC's 900 T>faT Rotot csrf& ? 

72000 «T. 43200 *T. 28800 21600 

^VI^TO-I (br - i«l) : 

4 

VI CT1CTT ^P«1?r n&S 1 CTW Wl - TO* | ^THm, to « to** 

aiwj^lU rtw 5 RuiM **« ^T?lfl> ^ to*i 

* i < 3 ^ ^sjjrc^ to i « toss 2 i toi ^toi*^ i 

2 RuiM *HW I TO | ^5JJtS*#f¥f?TTOI 

bo i ^ ^t% top ¥i? ^r% '« «imt 1 c#r i ft? 

TOPW^ftftTO "TOW C* ' y R?tTT ’tl'QTTf *HTT, TOjf*3?T TOR I TO*Ulfi> ^'o ? 

b b i 'ai'eqiRPi^J ^<pfD to*hi?t to* 4 •, TO*ijlf!R w^f Rf*i»i*i toot ot ' y R?tTT < tt'®'*t 

^ ^ (^mt^r no j^utf^f^wi 
b*i 'sjr^tsr ^r wr Tsft ^ topw TOflfcr *m*pr i 5 w to >into wr <1? ^ *rm 
toR 5*1 f^*f ^OT I ‘ll'sls TO*jR *?PT < P'8 ? 

bvo i «iiii'6t*wM Mi 5 f^i?r^r'o sr* 3 fifl>i?rc*Pf to* c*wi<w 9 **Pift**RTO*i «nroi 
Mi 3 fifcur c*f*r g ss% 2 fiflro c*Pr*prc*wi<p«i 67 c#tto*i cwiflta Mi g sr 

f^f** 5 * I 



*8i cgtsoiT 15 fafa. wt <*ra* cgfawr js^m m 5 

fa.ft. i nfam « cgic®* «*rfifa^sr i 

*<? I 4 < p | 0r»i stntffcT c|ft<p »ilPi<p c<i'8C r i Dl<plfi I Sftw c*lc<i PiPt£ ■‘1M I '©hi 

C^T 4 W *Br 4500 'Em 'G 8 W 5000 ^?T I ^fcr ^ c^T « 

^iPPp c<i's r i v ifs»jN f'ffawi 




x+y = 10 


3jc - 2y = 0 

<3 r, 5l5l4sHcetl'Gll5 7TOPT I 4?T^?lfl>*raT«rR*rfc5 ? 

*t. w PitftPfa ^nw cqfij<5«F fsrfaw i 

i^i 7 c*rm wf * r 2 *?ri 2 taft 

<rac®i '©jJMlwi "JlH ^fN?Ut 1 ^Tl 


— <rc?r siSkw 1 

y 

*T. *1*i)<M t lGe{lUfl> < 1 , ^f^5' 7 rat i n 5 T'^?r (x,j0 w ? 

’t. »i»il<psHcefi'5rwi c®r«r «i'»pi <pw (x, >>) <ij?r at® aiic-w *i'©j'©i w 1 



(Finite Series) 

5dl^sjR<p ’arsp ~w* *I*F I OT 7 ?- C'tl^lC'W C5WW cleric's, « «i^>lci«i 

> 11 ^ 10 ®, q-qjlfn ?lWo 3 5 ^l?f WfT <D< 5 ^a ^ I «ic'i<p ^tW WSf ^ 

ww ^ sps <^fc, ^ y*’ twtft 

<us3j*i <pI^ i ^ *ri5i*iT rc'o^ Rl«jj sfafa ’liRI^s 5 *tm 5^ ^.c^c?, i ^ <3 *ji«ii«i 

■sjwt *iM<p « wiwffi wf 1 

'srcmr 

^ '°i^a jJ j <3 < psk.'o *6 'olt.is H| 4 <pj Pi^H < P 5 it'o ’ilsw I 

^ ^taw *rt?it?r PiRivo^ 'Q PiRi ^i??rr^ 9 fw^ *i»<R> Mws ^ai <m'® iisw <w^ai simim ^51 
’IlFlfas’ ^fsPlJt j ihI*(R ASIC's ’ilsw l 
^ <?sc's *n?rc^i 

^ «rmm RI«jj ^55 zicfihi <pw ? tif*tf^ r j i*i j ijIsi < psc^s i 

^ ■>JgHI'Q-s «mn?l' Pirn's*) *Pi <3 PiPt^ ^TR 5 ^45 Mmi* ?1^T srorffi 

<pw ’liRRxp ‘mw ■ y iiscs 1 


PlWS - 1 -tflS * 1 ^ ^*9 : 


1 2 3 4 5 


■I' > 1 ' > 1 ' > 1 ' 


i 


2 4 6 8 10 


•n 

1 

2 n 


?R*ITT n ^s1?r H’fT’MTt 2 n ^ ^TW 7 f w lf^® I 'sptfK >R?lJl?r (?T& 

N = {1,2,3, } i£j<^rD fttitw -sirwr cw cwi^ ^Jrm {2, 4, 6, 8, } *\m\ 

^JtTT I ^ ■'ll'erlC'll CWt^ 5 T??Ut?r cWiJfE I -c^sflK, <p'8<p’|t®il ?ill“k<p (*H»bl 9<.*h S^I^WI 

ifl»ji'oiw zic'©)<p?rtf 5f r^m^’ni'o *o?r < iw?f7TW ^M9fo^TwHf 7 n?n 

^twt^t dlPbjOTld c-^iGc^ «i^a»»i (Sequence) W ^ I 



f(n) = 2 n i ^*j«K>w 31WW *w 2« . mwiwi 

^J^CSRf V I , 'W?I7T ^#ST | wi*j<gi»jfi5 ■'icis *il^Jc<ij 9m ’'l 1 '*^ ^.c°il {2n}, n = 1,2,3, ^T, 

{ 2 «C ^t, { 2 /i} . 

c»w sm aiPiw sm *i*t, fsifa *#im> 1^St?r *i*t, diPiw ^§t?r *i*t $^jiPi 1,3,5, 

7 «i*i<fc»MaM^*Pr-l,1Wlir*Pr- 3, Hsnfri 

Pico olafo SiI^jH c^sut ^c*il : 

1 , 2 , 3 , ,n , 

1, 3, 5, ,(2«-l), 

1, 4, 9, ,n 2 , 

1 2 3 n 

— 9 — 9 — 9 9 9 

234 n + l 


4l®f : i I Pi CD s^flfP «l^fS > c»W *I*T C^eUT ^Iw. I 'Sf^T^T I^PT : 

(i) - (ii) — (Hi) — (iv) _L (v) (_i)*«_5_ (vi) (— n— 1 — 5 — . 

n n + l 2" 2 n + l ' 2n + l 

i c'sl>wl zjc'ajcs 1 *pc{ 5 '°i^a , c»is Pw I 


•BfflT *+’ W'P' Wf 4^ (Series) MI'euT P I C^R, 

1 + 3 + 5 + 7 + *m\ <riijtf5?r *ipw *tKfar *hhi ^srip 

2 + 4 + 8 + 16 + ^Id Pf I ^ *BPBr ’icra 'siyll'o >*i»ih | ^ofilx,, c<ic < p|c*il *H?Tt?r ^fo 

*ipbt tot * 1 **^ fc*Br to Ptfor fciPNSj i to ^ «m ^?rr *mrr « 

•Rais* «ri*f i 

C+IH wc+lc'il *I*T 'O nsIs ■^44'®) ’’Icia V H^J+J ^ *llslfDc+ ^(SW PT <2C°1 I 

: 1+3+5 + 7+9+n 4^«Tmri 
«ri?iiffer awsr * i*t l,ft®ir*Pr 3 , ’^trr ^ 5, 

«<HltFT, ■ft§t?r<1*T-sN?r<1*T= 3-1 = 2, ^§faP-'f^t?TP = 5-3 = 2, 

^ *I*T - *|5T = 7-5 = 2, *IW = 9-7 = 2, 

# *t*T - -^3^ *t*r =11-9 = 2 

"CpwiK, nunfl» 4)<pn> 7f5fi$?r m i 




ms m *ms tetwp mm ms m ^ i ms stsrn ms 2. mffis m 

^R?Ut f*iPt<5 I 4 WRT i*jfi> 4^fi> 7#sr S\ Rt®*fl3t (Finite Series) I ^PlT, WIS *tW?lJt 

•ft ^s\w ^®*IM (Infinite Series) ~m 1 c*rsi*T, 1 + 4 + 7 + 10 + 4^fi> 

m 1 mss ms mm* ms a w m mm msm d w mw m ^?r 1 *ms 
ms m a m, ft^s m a+d, m a + 2d, $snft 1 s\sfib ~szs, 
a + (ci + d ) + {ci + 2 d ') + 

vim sfo , m wiwi mss *ms ms m = a 'e^*mr e r^M =d j^»m<n?itfi*r 



-a 

= a + (\-\)d 

m 

= a + d 

= a + (2-\)d 

m 

= a + 2d 

= a + (3 - 1) d 

b'^’4' m 

= a + 3 d 

= a + (4-l)d 


f • f • • • 0 • •• it it it 9999 9999 9999 

9999 9999 9999 9999 •••• •••• •••• 

.'. n*sm = a + (n-\)d 

<£^ nS>s v Wc+$. ^tefi *tldM ^Tf*ft^ s t m ^°il ^5" I c<plcil £PR m a, d WRf 

^li^c 8 ! n*S v lci n = 1, 2, 3, 4, ^Pimj -v I4i?w 5 <r *)I*H1mI 5dcvsj<pf5 Wf l 

^C'l *tldM £PR m 3 ^T*tR 4 f «i«s 2 I 

mm, «mnf&?r n*S m =3 + (n-\)*2 = 2n + \. 

mr : c^r Rsflssi ms ms m 5 ^ mm ms i tmufk sw*r 
m, 22*s m, (2/7+i)^r<nif^f?r^i 

frfWM 5 + 8 + 11 + 14 + trmtl^C^PR’R 383 ? 

mm -.mfcsmsm a = 5, mm rns d = 8-5 = 11-8 = 3= 14-11=3 
mss m i 

n*sm = 383 

'siPRTWtf^r, n*sm = a + (n-\)d. 

.-. a + («-l)</ = 383 
SI, 5 + (n-l)3 = 383 
St, 5 + 3n-3 = 383 
St, 3« = 383-5 + 3 
St, 3n = 381 


.-. n = 127 

.-. ms ms 127^*R = 383 . 






^ mwiwi mts sm a , cw p, 'mm *m d, m ^?ur n m, *n?nfl>?r 
<iui?r S n . 

«n?nflfc* sm m cm m ^ <m to w sm ^ *tfs l*w *iwht ^mr 

jS* n = fl + (fl + 1/) + (a + 2d) + + (p — 2 d )+ (p — d )+ p (/) 

^ S n =p + (p~ d)+(p-2d)+ + (a + 2d)+(a + d) + a (ii) 

CTffl ^fT, 2S n = (a + p)+ (a + p)+ (a + p)+ + (a + p)+ (a + p)+ (a + p) 

^T, 2 S n =n(a + p) [ v n ] 

•'• S„=^(a + p) (Hi) 

n^r ^-p-a + (n- 1) d. p 4?T ?fl*T (iii) 4 sPiwj *tl$, 

S,=^[a + {a + (n-l)d]] 

Mr, S„ = — Qa + (n-\yi } (iv) 

2 

c^iwi mss *mi jhst *t*r a, p ^ n ^Ht < *nwr, (m) *r *jmis 
^ jf^f^f?TWPllTn JHsr^W a ,7fTWt^®?T d, ^T^lTf n WW sffaCT, (iv) 

*iklc<u <psl i 


2OT n ^I'olR^p ^wRi Mi) 

^Ri, n 7 R 4 U^' ■ql'olR^p mm S n 

«rta, S n =1 + 2 + 3 + + («-l) + « (i) 

qidifDw jhst *t*r <1% <*ravR v i3i^w <?f? sw*r *i*f ’Ursf^r *ff«?rr ^n?r 

S n =1 + 2 + 3 + + (« - 2)+ (n - 1) + n (0 

S„ = w + (n — 1)+ (n — 2)+ + 3 +2 +1 (ii) 

CTW^BT, 2 S n =(« + !) + (« + !) + (« + !) + + (« + !) [ n TOO**!*] 


^T, 2 S n = n(n + 1) 

. _ _ n(n + 1) 

2 


fcTO'Ui 

(in) w w *tft. 


s 5 0 = 5Q ( 5Q + 1 > =25x51 = 1275 


.-. sm 50 f& 1275. 


(iii) 





1 + 2 + 3 + 4+ +99=^? 

0 = 1, = 2-1 = 1 = 99. 

*fl3ift> *n?rr i 


TO^fs, <rl?rtffcr 99 

^mwtf^r ,7Fm *tim nTWft = a + (n-l)d 

a + (n-l)d = 99 
^t, 1 + (w - 1)1 = 99 

^f, l + w-l = 99 
.-. n = 99 


CT«^ 

s.-ft+rf 

••• 5»=fO+M) 


99x100 


= 4950 


(iv) ^o, »i»4tew «ri?n?r sot n »i»iRS- 


n 


S n =^{2a + (n-l)d}. 

99 99 

^SKK, mfifo 99fl»*IW* = — {2x1 + (99 - 1) x 1} = — (2 + 98) 

2 2 


99x100 


= 99x50 = 4950 


^?H8I 7 + 12 + 17 + «n?rt1fcr 30fi>*IFi?r?rat 5 £w ? 

sm a = 7 , TOtf ^rn d = 12-7 = 5 
*n?nft « = 30. 

wit wrf%, mm *rt?ra swr n -^?u^ *icui »wl$. 


S.=l&a + (»-W- 

mm, 30f& ^30=— {2.7 + (30 -1)5} =15(14+29x5) 

2 

= 15(14+145) =15x159 
= 2385 

<t I T W CTO SHUT TO 1200 1»W ^W3?r TO^T ^ *1?^ TOJWI3 SlftTO 
’jss'Sl 100 151^1 csPl <pw»i I 

(i) W^t^t W?T <pw»i ? 

( ii ) (SIMM n *I*T « smn W I 

(m) 1^1% 2W^T n 7R?U^'5n^f W i 5W 7 W3?i' <p«ii ? 

(iv) ? 

71TOT : (/) St^TOTWTTTO^ 1200 

t^rTO^TTTO^ (1200 + 100) Um =1300 
b"ST- i 0"sr 



^bV 

(1300+100) ’Em =1400 ’Em 
(1400 + 100) ! BW =1500 ! BW 

^ a = 12003*^^ d = 1300 -1200 = 100. 

m^s =a + (n-\)d 

= 1200 +(n- 1)1 00 = 1 200 + 1 00 n - 1 00 
= 100n + 1100 

«^"5itww?i <k*m (100n + 1100) i>Wl 

(ii) <*irecsr 1200+1300+1400+ + (100n+1100) 

( iii ) fsf'T 2 Wsr "SHOT 

^{2a + (n-l)</} ^ = |{2xl200 + (n-l)100} 

= — (2400 + 1 OOn - 1 00) UW = -x2(1150+50n) 

2 2 

= n(50n + 1150) ! BMl 

(tv) «il>wl wtf%, ^ < 5 ^ = 12 "JlPri n = 12. 

tow, [$*fcjiir (iii ) ^ 1^ <q*TO3T*Nnr^SR 12(50 x 12 + 1 150) Uw 
= 12(600+1150) =12xl750^W = 21000 UWl 

bi 2-5-12-19- mtfts m\&\ mu m 12^r f¥s i 

*1 8+11+14+17 + qialttorCTFH* 392? 

ol 4 + 7 + 10 + 13 + <rt?nfi?T<?FFT*|i? 301 ? 

8 l c^lcil »i»il«si ms p 2 ^ ^^T‘ 9 t l T q 2 'm, mfibt (p + q)^ 5 * T^W ? 

a I c^lwl n 'Q n^r^T m ^®r, (m + n )^r ^ w ? 

I 1+3 + 5 + 7 + w v lcis ^P's ? 

l 8 + 16 + 24 + mtfte sM^T 9fl> v lcifl *i»iR 5 <pva ? 

vi 5+11 + 17 + 23 + + 59=W? 

29+25 + 21 + -23=W? 

bo i c<plc*il ms 12^T 77 <fl?T srn 23fi> ”lci5i »i*iR5 ^p'® ? 

bb I 16>o»i ^ — 20 <fl3T sPT^r 3 lf^ ’I cki »i»lRS <p\® ? 

b*l 9 + 7 + 5 + m^m^ n^^‘Smcsm s \ -144^, n 







bvs I 2 + 4 + 6 + 8 + 2W*T n *tFET ■'wRS 2550^ 5 T, n ^"siKt^hr^l 

i 8 1 *mim 2W*r n *tw?r ^Rs n(n + 1) *mnft ?5?r i 

iff I WlWl *fl?Tl*T 2N*T n 7T??U^ <lOT?r ^1»|R5 n(n + 1) ^FT, *iRI1mi 10f& *tFET 'hRS W ? 
b'b I *|RR SH^T 12 ’icis >*i»iRj 144 '4^3^20 ’’Icis >*!»jRS 560 ^.c°i, <fl?T Sf^Tsr 6 

3FRT *i»<R5 Wjtwi 

bSI WlMl *hI«*i qfllfir 2Ksr m 3FET n ^SfsTsr n 3FET >»i»iR5 m ^FT, *arar SR^T ( m+n ) 
•lOTr^iP&fSrtir^JTi 

iv i r^3^^wi^Fr a, &, c^ft, frig ft, 

a(q -r) + b(r- p) + c(p-q) = 0 . 

>fcl CW ft, 1 + 3 + 5 + 7 + + 125 = 169 + 171+173 + + 209. 

$,o I <ufo 2500 UfaR <4+fi> R>^<?U^ y RRc'© v lRc*ll t f <P5ic's ?fl^t i zlc'sj<p R>Rj 

R>Rj Ffw 2 El^i i <jR sp^T^r f+R 1 IJI^I ^?r, ww <pvs’jc«ii RRcv© <£f <jjR ^sr ^f*t FtT*r 
WJ v IRm»i ? 

2W^T n »l*?lJta 

*IFT^#, 2R*T n ^R^tR* ^MR+ S„. 

S n =l 2 +2 2 +3 2 + + n 2 

^rsRfwtRr, 

r 3 - 3r 2 + 3r - 1 = (r - 1) 3 
Rf, r 3 - (r - 1) 3 = 3r 2 - 3r + 1 
S’iws 'oic'cifUc'©, r = 1, 2, 3, ,n ■qPtc-fj *lt$, 

l 3 -0 3 = 3.1 2 -3.1 + 1 
2 3 -l 3 =3.2 2 -3.2 + 1 
3 3 -2 3 =3.3 2 -3.3 + 1 


n 3 -(n-1) 3 =3.n 2 -3.« + l 

« 3 -0 3 =3(1 2 +2 2 +3 2 + + n 2 )-3(l + 2 + 3 + - 

m. «*-3S.-3.5&±2+» 

* n 


• + n) + (1 + 1 + 1 + +1) 


v 1 + 2 + 3 + - 


•+n = 


n(n + 1) 


RT, 3 S n = n i + 


3 3 n(n + 1) 


-n 


2 



_ 2 n 3 + 3n 2 + 3n-2n _ 2 n 3 + 3n 2 + n _ n(2n 2 + 3n + 1) 

~~2 ~~ 2 ” 2 ~ 
n ( 2 . n 2 + 2 n + n + 1) w{2ai(w + 1) + 1(w + 1)} 

~~ 2 ~~ 2 
3S = «(»+lX2»+l) 

" 2 
_ «(« + 1)(2 n + 1) 

*3„ — 

6 

2N* T « 

»<c*i £fRT*r w nfre|fa» ^WURT S„. 

®r$K, £„ =1 3 +2 3 +3 3 + +» 3 

«W Wtf^T, (r + 1) 2 -{r- 1) 2 = (r 2 + 2r + 1) - (r 2 - 2r + 1) = 4r. 

^T, (r + 1) 2 r 2 — r 2 (r — l) 2 = 4r.r 2 = 4r 3 [ i&WM^ W r 2 ^^^] 
^tCSRT ''nc.'oifbc'o, r = 1, 2, 3, ,n <iPtw *11$, 

2 2 i 2 _i 2 0 2 =4 .i3 

3 2 .2 2 -2 2 .1 2 =4.2 3 
4 2 .3 2 -3 2 .3 2 = 4.3 3 


(« + l) 2 » 2 -» 2 («-l) 2 =4« 3 
cm -*K3, (n + \) 2 .n 2 - 1 2 .0 2 = 4(1 3 + 2 3 + 3 3 + 
^1, (« + l)V=4S„ 

„ c w > + 1 ) 2 

^ ^ 4 


+ « 3 ) 


1 + 2 + 3 + -*- 

1 2 +2 2 +3 2 + 

1 3 +2 3 +3 3 +■ 


+ n = 


«(« + 1) 


+ w2 _ w(w + l)(2w + l) 
6 

.+„> . h^ 1 ) r 


T 2 i 




l 3 + 2 3 + 3 3 + + w 3 =(1 + 2 + 3 + + n ) 2 . 

: h | SOT n 

^1 SOT n ■'wRS Fi4*i ^?T I 


ytfmm 

CTOf *M3 MWIMI «|5f « «£BT *IFCT ^ W »jk|H M WlWl «WW <W 

<$m, ot qwl&w fljrtiwr qmr ^*r ^ «M«ww 

«I-PII'b <« I ct?k, 2 + 4 + 8 + 16 + 32 2 , 4,fifa^ 8,^^ 16, 

’foa'sr 32. 


^ ^ 4 ^ g 

*lFm 35T5T *lFm «|^l'4 = — = 2 , *IOT?T *fFT?T 'SCSI'S = — = 

16 32 

F$<f * iotst « f^o = — = 2, 9 fo3'sr *iw?r ?iw F$<f *iFm «ii'ii'© = — 

8 16 


■ 2 

= 2 . 


-o^fiK, «mnfl» 4^1 t> ’jcHi'es «imr i ^ *rt?n?r wwicii ^ ^ 'oi^ii'® ^rsrt*? i 

*mmr ^ff*ri#t 'oi^ii'o 2 i *t^ ^rsjw Piffi<5 i ^ w*u <4f& ^*n^?r »j qM i 


c'ol'o *0 R«t|c*i«5 RRq c^wi, 'Q ^)»<| aiR>ik*i RR>»j sfai?r spjf^f^iRr 

qidW 4JM^ dwiM 'ailw, I 

’JcHlw m* < ^T 7 T??tJT ftPt<5 »ff s||<pc® 1 ’JcHI'Sfi «imr^OTI 

tptrai *$m w a qi?rr r 
^T^f^rter, a ^T, ar, ar 2 , $s#n ^®?tr, H.W, 

a + ar + ar 2 + ar 2 + 


: Pl»(PlR^ CTWI ’JcHI'SS *M*jCTl fr*T : 

(z) sm^A, ^t < rnn'5f^5 io (zz) 2m^9,^r < mn'5f^5' I (Hi) sm *t<i 7 , n*tm wtrs _L (zv) 

3 10 

sm ♦t'l 3 , n*tm l (v) a^^i, W'sqfs _I (vz) aiw*w3,^wi?K^nv-i. 

2 

*iw , w wi wi fljrtiwr «mn?r a, r , 

sm *t^ = a = ar 1-1 ftffer *t^ = ar = ar 2-1 

^n?r *I*T = ar 2 = ar 3-1 ^ = ar 3 = ar 4-1 

• •• ••• ••• ••• ••• ••• 


• •• ••• ••• ••• ••• ••• 

n - 1 


n^ = ar 1 





«ptra?i *rram (^twr gwre?r *mrra spm ^ a 'q nm^t ^ft^s r 

wM^^ttwr «^r*iOT*rtma»w r=l, 2, 3, «Po «rt?rtfi>?r mwiwi mfafa wr ^n?r i 

2 + 4 + 8 + 16 + qifrtfifcno^r’FTw ? 

4 

WM : a = 2, r = — = 2. 

.’. zlto ’jcHI'ea I 

= ar " -1 

.-. <n?nfi«no^r’t*t = 2x2 10_1 

= 2x2 9 =1024 

128 + 64+32 + ? 

64 1 

: sw «fl?n1tor srn m a = 128,^T*rm e twfl^ r = = -. 

128 2 

« 1 ?nfl> ’JcHI'es I 

^ e m*rmm7if*rm e r^= ar nA 
^R, = 128x 

iS'fWH *£ s rre?r *m$ sm « fWlir ^r^na^r 27 ^ 9 ^r, ^-sr ^ 

: sm «mnf5?r sm * 1 * a = 27, fl€l?r = 9 

9 1 

val*c«i ?TTW 'oiylho r = = — . 

.-. ^'sr^= ar 5 " 1 =27x - = 'P*\ =- 

UJ 27x3 3 

f lV -3 1 1 

ar'°~ ] =27x - =— ^— = -L = . 

UJ 3 3 x3 6 3 6 729 

sjFttea *w »wR3 PK*i 

’JcHlw *M$ sW^T *l*f a, 'fi^'il'© r iflras. *I*F ^R*UT n. ^ n ^R*U^ *tFi?r *i»iR5 S n 

S n =a + ar + ar 2 + + ar n ~ 2 + ar n ~ l (i) 

r.S n = ar + ar 2 + ar 3 + + ar n ~ l + ar" [ (i) ^ r W ] ( ii ) 

RuiM 4W, S-rS=a-ar" 

71 71 

*. s.a-^-aa-o 




(ii) etc* (f) tot ’fit, 
rS n -S„=ar n -a ■*, S n (r-\) = a(r n -1) 

5 = -1 ) Wr > l . 

(r- 1) 

r = 1 ^r2tff5FF*m = a 

^R, <47^5 S n =a + a + a + 

= an. 

^t®F : ^ m t.^t.®K.<p C'TCJf-'oiNs W^U <SW <ui&c<P i’lt *4^ 'STC’ET W»tr RmiM I 

IS«P ** Wti- 2W^"f^T <4^ R>©1>S4 Pt*1 Ptl R>©1>S4 pK-ftlf^lfl' 

^fR'SlTT i ^ Pmc.^ ’ilRdtw ftc®i j^]TD«] Pt'i^r <4^ »il*i *I?J <lj <ul& w , GI<pl *ttc^T ? 

%Wi I 12 + 24 + 48 + + 768 W ? 

24 

m*\ H : sm sm a = 12 , r = — = 2 > 1 . 

.-. *ri?nfi> ^pms *m\ 1 
^r^#, mfife = 768 

«il»i<il WtPr, »^T < 1^= ar" -1 



ar n ~ l = 768 

^r. 

12 x2" -1 =768 
2-i _ 768 _ 

' 12 ' 

^t. 

^t, 

2" -1 = 2 6 

^t, 

n -1 = 6 


n = 1. 


m «n«nfD«i >ivjR 5 =^- — wr>i 

(r- 1) 


12(2 7 -1) 


2-1 


^Wiol 1 + — + - + - + • 

2 4 8 


= 12x(128-l) = 12x127 = 1524. 

••• 2WST 'ail'^ri? ’Icim *i»jR 5 Pl4u I 
1 


WH : SITO sm a = 1, r =^- = -<1 

«n?nfl> ^®tm qm 1 

n = 8. 




^8 


®rrsrat wif^r, ’jpti'ss' n »wf<5 

a(l-r") 


S = 


1 -r 


■^T r < 1. 


lx 


■^©sk, qnjifor 8 fi> 'l cis ji^RJ S s - ■ 


1- 


n\* 


2 ) 


1 — 


- 2 f 256~n _ 255 _ 1 127 
l 256 J ~" 128 ~ 128 


256 

1 

2 




i l a, b, c 'Q d *rlsls bldfiJ s4»i<p *l*r Ptc&s c^Mlb ? 


b = 
*t. c = 


c + d 

2 

b + d_ 

2 


«T. a = 


b + c 
~ 2 ~ 


V. d = 


a + c 

~Y~ 


* I (i) a+(a+d)+(d+2d) sm n *IOT?T ^ {2a+(n-l)d} 

(ii) 1+2+3 ,+d= ”(” + 1 X 2 ” + 1 ) 


(iii) 1+3+5+ +(2n-l) — n 2 

S’icss sl'+pjc^ils c<phfi5 ? 


I 'Q II 

«t. ii « iii 


*r. i « iii 
^r. i, ii 3 iii 


Picds <ilslfw) fore's vo 'Q 8 *ms : 

log 2+ log 4 + log 8 + 

vs i 


^.2 *T. 4 

«t. log 2 2 log 2 

si «mrrffer Tsr ■ p M 

log 32 *T. log 64 

*1. log 128 ^T. log 256 

<M 64 + 32 + 16 + 8 + ^IslfUs *1*1 f*f4?T I 

vbi 3 + 9 + 27 + tilsin* 2 PW cdHFD ■‘I cis 1^4?f i 


«rmtf&?r <p i'T — ? 

2 




4 1 128 + 64 + 32 + 



**ff 


2V3 8a/2 

\r I ’Jc'HI'QS ‘ P W3'5T ^ ^ — — ^5f, 


b I 


V2’ U ^’' 


9 8 

*rt?itfi>?rc^T*tii 8V2 ? 


iol 5 + jc + >> + 135 JC ^ .y 

iil 3 + x + .y + z + 243 *w,jc,.y 

i^l 2 — 4 + 8—16 + ^lalfwi 2W*r ’'il'sfU ■'Icis s»>® ? 


iul 1 — 1 + 1 — 1 + <t?nf^ (2n + l) 


i8 I log2 + log4 + log8 + qidlf&a 2W^r^f»tf& *tOT?T »wR> w ? 

iff I log 2 + log 16 + log 512 + *)lslfwi sW*T Hc.'+si ?hR5 W I 

i'bl 2 + 4 + 8 + 16 + ’icro *i»jR> 254 ^.c®i, n *IM ? 

i*H 2-2 + 2-2 + qflflftff (2 n + 2) ^R?IPP *wRi ? 

ikr- 1 3^ n ?R?lJ^ ^R?HI?r ^?T »i»iRJ 441 n (3?rsif^ f^fiT ^ 

f^hrwi 

ib I 3^ n ?R?0^ '!)I'o|R<p *WU1?T TOW 'wRJ 225 TOT, n ^ ^ W ? <*f TOUhflPlto 
W ? 


*ol Pffe CT, l 3 + 2 3 + 3 3 + + 10 3 =(1 + 2 + 3 + + 10) l 2 . 


*i I 


l 3 +2 3 +3 3 + + w 3 

1 + 2 + 3 + +n 


= 210 «-(flRr5lT»TW ? 


^ I 1 I^iUls MPW c*iR 1 Oft J+filij R'»'® <wl ^.c®il <jIc'o J^I’Jc^ils , ]cHI , g*i 
m ’l^ <K?5 I <Jp| 5<P«lin> , »££J'S4 jj<P«llsi 10*ft^?T, «W ’’ftT©*! *IH 'Oil'll JJ 


*«i <*r*ft fljrtiwr *rt?rt?r i*r a, ’iWttff r, 8<f -2 ^ stra^r ^ 8 V 2 

S’lcsl® '» < <i3^j(.®ii(.+ j i51 < psc 4 1s sfaK ^*?r 1 

«r. 12w*«i®r13rf?r^wi 

*t. HWlft <pw 2PT5T 7ft ■’it.is 1%4?T W I 
*8 I *Tl?rljTn^r < ’Rr2n-4 
mft ft4?r 1 

«r. I0^^^^20ft < w^^fftft%^i 

*t. SIT® sm ’iiw sPTsr *l*r (flw. '°refi(.+ 'Sibil's r i'g r i *rWf ftsRi ^53 

jdwi’i qfilfl&r sf^rsr 8 ft ■Hc+s ji »jT< 5 Pi4^i 1 


«t^o-h.'sr-io'5T 



(Ratio, Similarity and Symmetry) 


^fD ^®RT '®RT 'olcis 'oil’ll'® RmmI SRC SS I f*i^c?w ©ru ^iPf ^ 

v lRwM < ?sc'o SS | 4 R'alls's «ilc,«ilt>*il <p*i| ^.wiw, I 


wtsOTOTffisnfsr- 

> STNTT •q>sc's «n?rcs l 

> *Ffm >i**iP^v4> ■® , *r* , tmr»i^rr ^rt5i^ « smw '^ssrc®' “siBrc^ i 

> »l^*l'S|*l 'q^’il'S S v MllJ’]C B ll SlFlt O SSl*f < P*K.'S *H?IW I 

> sjfo»i»iv®i *ri^it sjnjt srot «h?iot i 

^ slsw 5 v l < PSt.Hfi ^il^,lc<u C?KT « zjfi^i^'ol SH>I^ < psc'o ■‘ilsc^ I 


>8> 

(0 a % b = x % y 4S?, c % d = x i y SOT, a 8 b = c 8 d 
( ii ) a % b = b % a SOT, a = b 


(iii) a % b = x % y SOT, b % a = y % x 

(zv) a % b = x % y 'SOT, a % x = b % y (4<pI«i<wH) 

(v) a % b = c % d "SOT, ad = be (^5^0 

(vj) a 8 b = x 8 y 'SOT, a + b 8 b = x + y 8 y (OTlWS) 

<*WK a-b 8 b = x-y 8 y (R«ll«M) 

(vii) -=- sot, EjL!l = £jL!L (csm'sf^OTm) 

b d a-b c-d 


'S(l»l«ll Ql'J'BrC’POflS fsfa <PfK.vs f*fOTfS I 4 OTOT^Tj^ zi«||ef^ 'ai Yilcvo«l StS«tr frsfswr SIS I 

(i) ^ Ql^erWWM $tF5T »|»IH SOT, ^stOTS OT'SROT « ^S >l»ll-pilfc* I 

A D 




E d F 

SOT ^f?T, Hfl'g'tsr ABC 'Q DEF ‘flS ^fsS^IWOT BC = a , EF = d C^3R \5t©vs| h I 

^$SR, 0l$«rl*MI ABC 4S (TS3POT = -axh, l^fOTnf DEF 4S (TSSROT = -dxh 

'WR, RlfprCWI ABC 4* CfapOT 8 ^BfOT'iSf DEF 4HCWZm=-axh 8 -dxh 

2 2 


= ald = BC 8 EF I 



r, ^tw<r cwi « i 

D 



Qi'j'etc’P'ii ABC <3 .OFF (fl?T 5eo'»l AP = h , DQ = k ^fsr b I 

ABC ^CWT= ^bxh DEF 4<T CWUM = 

WR, Q^Wtil ^5C 4* (T*F3m 8 DFF ^CWl=-ixA 8 -bxk 

2 2 


=h%k= API DQ I 



: ^5C ftrgm bc 

DE GNW ^5 <3 v4C <ll^t<f> (f6ar-i) 

'olcia #WW (f&3f-*) D 'Q E 

fasp 5 C 5 ?rw%m\ 

SPTK tog's ^ OT, AD 8 DB = AE 8 EC. 
«l'wp»1 : B ,Eam C , D CTW^&I 



Idisi i Bia 


« : 


*n*r 




(l)AADE am 
AADE 


AD 

DB 


ABDE 

wma, AADE am ADEC 
AADE AE 


(«) 


ADEC EC 
ABDE = ADEC 
AADE _ AADE 
ABDE ~ ADEC 


/o\ nm- mr ^ ^ 

(8) = 

DB EC 


C^3RH ^pBT 

^It^tlf^] 

®tbvslRPl4> CWf ^Rbt 

>Wl^lR>4>] 

^fir de'q ^ w 

*Rf^s] 


AD % DB = AE % EC. 

^pptj|5i| BC v4F « AC D 'Q E 




AB AC 
AD ~ AE 




AB AC 
BD ~ CE 


TOI 


wf^x to vfaps to ^ mmm c & tr ^H?r 

?ra%ito'TOi 

$Wri i (Cbt Ml'* aftwis w i *i<k cror TOmt %^§t<t ^ tot 

■^f^vslxrl^^c*? »i»iH '®i^ v llc '8 R'®'® <mw v 5 \® ^ifl«iw^fT 0 rj 5 «tfi>fl ^>'®lu *q|j^s I Picd zjl^'aalfD 

SftHWf^FTM 

c*m wrmr Itymi ^ tot ^stm ^ ^fitw fav -*m 

&• JhWGWt ^S)*J A\$$ »WrtMl*l i 


%*I4 fa<H : DE CSWT ABC QfgClW ^5 « ^C 

valcus ' 5 RH' «i flic's R'»'$ ‘Pwc?, I 

AD % DB = AE % EC 
WfW^PI, DE ^ 5C WttMM I 

: 5, E C, £> CTW I 

SfoH : 



«n 


TOfal 


(» 




A4D£ _ AD 
ABDE ~ DB 
A ADE AE 


ADEC EC 

,.>**_ AD AE 

>50 T^ = 

DB EC 

A ADE A ADE 


(vs) 

ABDE ADEC 
ABDE = ADEC 

(8) ABDE ADEC DE <W 4^*ITF$ 

«I<|R(,'8 I *j'0*lK'4ldl <iJ<P$. •>1»jl«*lh "STWr '°I < iR! > v ® I 

.-. bc « de mm i 



1 


vflR 5 ^ vbcovoIRPI^ ] 

[fto] 

[(b) «SW(*) <w&] 




Orgm mwiwi Ml'* wi*| ^cjbi «upiifc« i 


%*I4 R4m : ^T^#, AD C?m?\ A ABC ZA C? 

■'wfolR?'® <pw BC slj^p D free's C^TTO I sm < Pfit'o ^.c<j 
CT, BD 8 DC = BA 8 AC 

TOST : DA CMT «T TO C f^ to CE ONW 

«l'»P»l ‘plfl, C*J*T .B /4 ^ 1 3 ^. 0 ^ £ Rr* 3 C'© C^T <PW I 





sm : 


pr 


ppfor 

(i) C4«$ DA II CE ^ AC vslcw Cp<P 

PWH] 

ZZZC = /BAD 


W^pCTW] 

m> /ACE = /CAD 


[^ ra^c^H] 

(*) ftfZZZZ = /CAD 


rftoi 

:. /AEC = /ACE ; 

:. AC = AE 

[^wirb] 

(«) 'PP. C*TC^ ZZ II CE, 

(8)1 ^$ZZ = ZC 

BD _ BA 

DC AC 

BD _ BA 

" DC ~ AE 

iw (*)] 


8 

Qrgcwi mwiwi ^ ^ ^ *pr, to*r <1% 

«iRv'o c?Plk-l *wfc<H9<p *vs i 

toft to*T : TCT ^#, ZZC Ol^UM Z ^f^B- 

ZZ 7RTOWW BC Z «iqpr ^$8^5fW to$ 

^OTOCT, BD % DC = BA 8 ZC 
afott Wtfa ^ CT, ZZ OPW ABAC tCBT 
/.BAD = /CAD. 

: ZZ CfPftTO ?ralSjp W C 1^ to CZ 
CPW Wf PR ZZ ^tp E CP 

<PW I 
SW : 



pr 

Pl4$t 

(i) ABCE «W ZZ II CZ 

rw«ii 

.-. BA i AE = BD 8 Z>C 

[fcwirii 

(*) BD 8 ZC = ZZ 8 AC 

[itoi 

:. BA 8 AE = BA 8 AC 

:. AE = AC 

IWbfl^lt'U CSR7P ] 

«IW /ACE = /AEC 


(«) /AEC = /BAD 

[V3|rjjjvj (^SfCf ] 

ZZCZ = /CAD 

[tfl<pl«s C4H ] 

TOW, /BAD = /CAD 

ZZ GNW ZZZC | 







b i 

*i 

o l 
8 I 
a i 

fei 

°i i 


v i 


Qi'jc'Sfs R’iD'© ^n>c<p x 'Q Y Rn/.'o c^r^i 

XY t ^teill 4 ! ^PT SfsrK ^ PT, Ql^erfD I 

m*\ w pt, <^<^jpii jfflwi wtpntpf ^ wrmr cm w*p$m 

ststk w pt, 5iPiRfijic»i?i vfaa 'oici«] c^iR^c's 

w pt, iialPlfe*J I (^*i ^jf^n ^iTTtw^ PNt?*f <il^w?5 -mteiflh I 

ABC f^SHT AD <3 BE 'SPOTIW 9 1^ p 1^ G tow cm 7 PGm I G to?T TO to ^5X5 
DE ACGP F 1^® C^TTOI sm^Gt, AC = 6 EF. 

A ABC 43 BC ^13*MWIMI ^X 43?. AX Pto O 43#^' SttTCWPr, 

A AOB o A AOC =BX % XC 

AABC 4R ZA * 13 >1*#^ BC G? D tops C33 3*C3 I 5C 43 3TO313 C3*tPtf C33W 
^45 'Q .4C CT33 |Is>g»i E 'Q F Rojo's C53 < pw I 
m'CQSGI, BD % DC = BE % CF 

ABC 'Q DEF ^*1g<pI^ 1 RrsjerqMW Scovsl AM « DN 3PT WtH PT, 

AM % DN =AB t DE. 


>8-\S 

3$3 CdRc'8 Ql'JC'erfl <3 J1^«|V8| tor W||c®l|t>ll Wf I J 1S J 1»l'8l «1^-j'8|s R(.*1<1 

33 1 3PT C^jwt ^fj ^3 fi>4 3^3 3PT P1*JPII »13»W 3TG 3ff® 3tt3 I 

^ Ti^lpp 43*f&3 C^toT 3f3 3l3Mllwl« ®M3f&3 

g < pM’Jg®iIs *t»<h <5^'5'«t ^nJc^p >n^*lc < pl*il ( equiangular ) 33T 33 I 

p D C 5 R 

A K 

k k i i n 

B C Q R a B P Q 

3yS>^ : ^T??!^ 3t?ftto 4<pfi>51 *Nto3jCTfc* <jp| t ^l?lNlI^.<P'»lc < l 'oMsfDfl 

^4R^c«lls 3C®t 4»<'l'olG3 flw 3*31 3t3 PT, <^er n$fD«i (b) «i^l C^K«JWf 3TO33 43?. (3) 

^ Y’ll'® , J[c a il ^*<l r i ^T, -^lUw ( Similar ) ^«il I 

S’Hcfifi to w <pI^ pt, abcd ^tw <3 pqrs i ^i«h , ^?r Bgiu ' 5 ^?ut 4 

^ «ll <IC«4 C^1*toT ^?r C*m<m * (WJ^TT C*m JIIIWW) I ft? tolto 

'sr^f c^tot ^ ^i55?n?r '^ s n^ wr ^?r 1 wr c^tor ^f ^?r 1 Qi$qim cto i 


<4-^ w w ^?r «w ^ ^f ^?r 1 <m 

1 

Tj^f& Qi'jwt ^^*lG<Pl*i1 ^PT >W 4P!?r C^fPTt 4^ CWl^St «l , 3y1 slj^^WK^PT 0l'5«rq« I 

^i^-ig^i^i lia'jG'Sffi 'si^’i ^i^jpfi^ 'oi^ii's gw 1 to 4 wi®^itPM3^pfe?rr^piTi 







D 



$*|*lt*D <t 

fa'SN&r 3.W «lwa «|^l I 

Rc*h Wo 'i : "SIFT^#, ABC « DEF 

Ql^HUM £A = ZD, ZB = ZE *m ZC = ZF ; 

, , , _ AB AC BC 

<psc.'» CT, = = 

DE DF EF 


: ABC « DEF 3W ^*T ^Jt^T foWHl I ZD P 

AC Q OT AP = DE ^ AQ = DF ^?T I P « 0 CTW TOST 

«i'»P r i I 

SfoH : 


m 


(» A APQ «A DEF 4* AP = DE, AQ = DF, 

ZA = ZD 

A APQ = ADEF 


^wlK, ZAPQ = ZDEF = ZABC ^ 

ZAQP = ZDFE = ZACB. 

«rta, pq <?r* iw « bc zd ^ « zc aw 

C5?i ■s>’Sj|«j 'o|^ v t C^M^T ^mim, 1 

TjBaK pg ll BC\ :. AB = AC w, AB = AC , 

AP AQ DE DF 

[$*wmj i] 

U) 4<p5,«Im BA ^t^’Q BC ^Plla^ ED 

c^rW's ef c?rwt<T ^ onw c*d> flui ww 

_ DZ BC 

[feWff i] 

mw, 

ED EF 

^ AB BC . AB AC BC 

DE~ EF’ " DE ~ DF ~ EF 



<t ^ R’lH'o ^$T I 

&mi b 


fflpit »I»IH I 


Rt"l<l : ^IC'I ^pfs, 


BC 

EF 


AB AC 

AABC « ADEF m — = — 

DE DF 

WW^fCT, . ZZ = ZD, ZD = ZD, ZC = ZF. 

«Wi: 

AABC 'S ADEF ifRT zlc's.J <! P «i^ , 1 v =n 3 1 ^iH Rwil 
^#IZD p ZC ^5 2 

ZD = DD >4^° Z0 = DF ^Tl P 'Q Q <3lM y oi'«M 
^~ijj <pQ I 





sm : 
m 


i\\ AC . AB AC 

DEDF AP AQ 

Tjsafc, PQ II BC 

.-. Z/1PC = ZAPQ ZACB = ZAQP 

:. A ABC « A^P£> l 

AS_5C ^ AB _ BC 
AP PQ DE PQ 

■ BC_ = BC_ [wn^SIl ; .-. Al = BC 

EF PQ DE EF 




[ABCm* '5f^t C4H] 

[ a c cw tot ftvi^ CTW] 

I&WlTffl 


:. EF = PQ 

^^,MPQ « ADPP*tf*m 

.-. = ZEDF,ZAPQ = ZDEF,ZAQP = ZDFE 

:. ZAPQ = ZABC TO* Z/fgP = ZACB 


[ '5 v MI'ij ] 


ZA = ZD, ZB = ZE, ZC = ZF. 


*3$n> Ri'sjws C^H^TOffer £4lC 4 1d <fl^. 7 T*lH 7 T ! lt*r C4M *ixpi»j 

*1*11^11^4 Rl^e^ll l 

Rt*h FRo*i •• »<c*i <pR , A ABC TOS, A DEF TO*TCT, a d 

zx 

E F 

: ° L 
A ABC <3 A DEF TO kIc'sj<p ^Rf 7 ? RcsmI 

<pR I AB ^Ij^o P TO* AC slot's Q R^ R$. C^PT 
AP =DE TO* AQ = DF TO I P 'Q Q CTW 401 
'o|'B«P»i «iH;| <pR I 



ZZ = ZD TO* — = — 


AB AC 
DE ~ DF 

SW <mvo (71, A ABC TO* A DEF *1^*ri 








^VSO 


v 



Rc*h ABC <3 DEF Rrg«tq« ^ 

'slcro 1 3^ «i^1 ^ BC 'Q EF . 

A ABC S ADEF = BC 2 8 EF 2 




: BC 'Q EF ^ AG 'Q DH 

^ftf^l AG = h, DH = p. 

sm : 

(*) AABC = - BC.h ADEF = - EF.p 

2 2 

AABC ^ jBCJi _ kBC _ h BC 
ADEF " i EF.p ~ P.EF ~ "p* EF 

W ABG 4^?, DEH ZB - ZE, 

ZAGB = ZDHE (= ^ Tfsjc^H) | 

ZB AG = ZEDH 

:. A ABG 'S A DEH >i^«|c<p|^ , l 

h AR RC 1 

:. — = = W?r*r A ABC « A DEF Wfl 

(vs P DE EF 

A ABC h BC BC BC BC 2 

= — X = X = 

A DEF p EF EF EF EF 2 

I PiPM5 «i file's c?Hf?p , i?r 

*i»iwi TjjSfij 1^* A « B m 'Q n C<jc.<pIc«iI ^MR<p ^Ut Italfi ^CST OT, 

AB <3*ft?T vfl'SH ’ 'omij X X A'Q Bfatf «(««'«[ <4^ AX iXB = mtn. 

m n 

A ~ X B 

'Q*lE?l?r#tSI, AB X fa'ic'® m s n «i file's ^wjcs. I '©kc«i , AX iXB = m 8 n. 

c^»k*il «Hk"1c<p uwlU PiPWJ 'oi^llc'o 'owjI^s l 

»jc»i , AB m s n 'oi^’ilc's toc 1 ® | 


Tp^t-vso, *lf*te-fcsr-iosr 



X 




: A tops MWIWI ZBAX 
^ nftr *ur*ur AE = m «iw £c = » wr 

5,C E to C5 ED 

AB CQ D topsc^r^l 
C?NM £> to?® w I n 'ogle's ^1t I 

SW : CTWJf £>£ C8PIW ^5C Ql^CIW «W ^ 5C **BT 

^iWf, 



.'. AD 8 DB = Ag s EC^ = m c n 

: h I Rf»fi v l in «qR)c« c<plcil mHMw '^^’ilc.'s 'owiR'O'® ^?T I 


■> 

G 


I 7 OT.fir. toJ?T cs*m& 3 %2 «wR«^ w I 
TRto : MWIWI #tf ^It% ^ ^G (flFP 7 CT.fir. 

(SNW AB f*l$ I A to?® MW IWI ZBAX 
^#1 AX flfa (S& AE = 3 OT.fiT. cto EX& m 

EC = 2 C^T.f^T. I B,C CT1*H#I E tops ZACB 

4?r zaed 'sfsm ^rw c^rr ab <& d to^ 

W^BTI AB GNM D to?* 3 s 2 «tgfltC® A ^ 

I 

^l®h PlR^J Ql^C«tJl ifl<pf!> Qj'ger «|'bs»«i fiil'gC'Btfl ^ Incite — *pt I 



i I PlCDfl '» ! <lj’Jc s ll S T 1 P '^: 

j sflPlW 'J a 1 r ll ef» 1 j 'slc'lfl '»(^j[ y ll'S Rc<jt>ll <PJll ^?T 

ii 'ai^’ii'® Wwm w 7 u?nf*r^f& <psc's ^?r 

iii 'oi^ii'o Mws c^ar?rtf 5 r^f& eri'sk *,vo 
Piu>f] c^phRJ ? 

i « ii *. ii « iii 

*f. i « iii ^r. i, ii « iii 



S’iCflfl ^Ijlyilw ($, *3 «) 'R StE^ S'Qfl ftl'Q : 
^1 AABC <4?T vaeovsl 'Q ^ft?r 'oi^’il'® W? 






vs I AABD tiRT w^t W? 

6 20 *r. 40 pt. 50 

8 1 AABC- 4 PQ || BC RtM WH 115 >!$<*? 

APgPB = AQgQC AB 8 PQ = AC g PQ 

«t. AB 8 AC = PQ 8 BC pt. PQ8BC = BP8BQ 

<M ii)<pfb •HWl'D (c »lll5) <pv©H5 zjft'llHI '°llcs?.? 

10f& *T. 8fl> 





pt. 4ft 


ad»(W OT, ^Ib Quests Jdcvsjs»n> <<Pl ^®l« wfb R^c«ra 3?T, v»w vstal ’'taHs 1 
SftlH W CT, T^fb fvfl'jwfl i4<pfi> ^wl*l '5ff?lft?r <4<pfb ■^c^lc-ls 3.C*!, 

TJT^t ^ | 

sran ^ ot, »wwffl) Qi^obwi ^Br ot 

^?r, 'stsf ■’ifi'H^ ^-i 2jGvsjc<p ^pt Qi'jG'srfi ^1^*1 1 
TOW tor, ZB = ZD 4RK CD = 4AB. 

BD = 5BL. 


« I 
<1 1 

VI 

€& I 


io I ABCD ^iPHsto?! A to 'Sftoo 4^ft or* IW 5C M tors ^ DC ^ 

#5WW TV sm^CT, BMxDN 4^ftgwi 

TOW tol 5D 1 v4C <W*. 



ii I 


1 


DQ = BQ = 2AQ = -QC. 

SfottTOOT, ZX4 1 DC. 

i*l AABC « ADEF «*RT ZA = ZD . 



sm^tPT, A45C 8 ADEF =AB.AC 8 DE.DF. 
is I A/LBC «OT <W AD, BC C* D top® ^ mm I DA <W ^iWf CE 

(ETOT^to BA E fppWPWI 
W2|J «l^ll«I Btflfb 'PW | 

«T. SWT TOOT, BD 8 DC = BA % AC 

«r. bc <w »f c^r error ab * ac c* mm p * q top* ott wi, sraw 

TO OT, BD 8 DC = 5P 8 CQ 
i8 I fro? ABC <*W, DEF 7j^«f Qi'ji'er | 

Qrger v^fbfl «l^ 'Q «l*a^1 

^rtoi 
«r. wtoot, 

AABC__Arf_ _ AC 2 _ BC 2 
ADEF ~ DE 2 ~ DF 2 ~ EF 2 

«f. Tift 5C = 3 C^T.fSr., £F = 8 OT.fir., Z5 = 60 °,— = - 

v45 2 

'SC^ ADEF «i'»P r i TO TO C^i^TTO Pl4?l TO I 



aabc = 3 CT.fir. ^r, 



>8-8S|fa*W5| 


alfc*iwi aaii«f3Ui ®rjifviR)<i *imr^r4afto Rhj»im taw^T«n*iiwn 4<foiab aifcflw <imin 
^sr «nf%i afa*iwm *mw& ^ifaBr, ^wt$*rm, ^sumr alfcfiw ^bt tot 
*iw, ^®r, c^fatt 7 , w#, cBfar, C5?n?r w aRwwi Rhjmh i #r wight 
c^lcil f&iii 'SlW toc®i ^$lff ^Ib 1*1 c®i c^ic^wi *ra si i«Hiri>cs > gjf^nru C^IT <i°il ^?T l 



^ibrt fi>ifpjc®iifl afefa sif%5f|7]j sww i c*lc<)?i fiaflfr <fl^rf*fa 7 ziRj^Nj c^ft smw i 


^1W : 

vl'J sA W 

b 1 c<P(B Bwifl frsB 1 Bwi Stf^^fST 


GNI^ Bf^© l ^ <hjB 2dB>*i*i d?T*ft ? 


1 ^.sBr VfaMa C*T ^ 1^1 <C^ zl^l^ d^ff c^i’Jc®il 1®tW 


d^ttf^o Wl 



i8<? Sl^IWi CsW 


<^«r W^]W ffrfl I <^(.ers <3WR“t*|Pll3 <3 c^WJM ^ 

^sr <5^^ m ^ I Qj'jer ^PlT *nc&wi ^T (^rwf^BT *tffo <ij'5«r I *i»wl$, Q^«t ^PIT fa*T 
<i*fW wt? Qi^cm ^15 « i m <i*,RPi« 5 Jjqn oj^«r ^®rr «<k*M i 



sdc\8j<p ^ <^«r zjF©?i*i ffcfl 1 K 'olc^ra afo«il»u C^f1?T ^i«ic^ WHt I 

«!«* ni$i apnaiPr ^^tfw aMivu c?wr ims, i 



li'gef <$<. , *m ^st«W 3^ ^r^s^- 


a(fc«>i win wrm *nw thirst alfc«MiMn sto i c^rr nwiftlfc^ ftapr safari ^ gnt 

w, <5tfM *nw ?im 1 af^iRj ow f¥for 

«n?Rfo arnw^wpij cwsr^?r 1 c?wr alfc*iwiw af^R al^>i wi« ^ir^jr 1 






i I 3f%7p]j c?pdt aw^? 

OF) ^1%r %$ («l) f53T (*|) »|PlClM f53T («|) fafa %S, (*l) «U1C*ll^bM %S Or) *ltflOT& 

y »^c*if] I&iii, (®) i&ifl (?) '®i«f»j^.c ff ifi f&tfl 



8 I PiCDfl e?j|l»lfa<P f^3T Stf^TSU C?WT ftcrl ^?T: 



<t I PlCDfl «srjir»lR><P 1&ii| *1*“^ C<4*i «llll*ll C?T*ff ^ilcHc’P : 


— 

— 

:zl 

— 

i 


% 

— 

-y 

2f 

l: 

— 

— 


“1 

J— 1 

— 



- 

ZL 

-/■ 

k; 

V J_ 

- s y 

gf: 

: 

— 


1— 


~ 

— 

— 

ILJ 

— - 

C— 

y 

\zr. 

jjT 

: _ i 

““ 

gf_- 

- zr 


=: 

= I = 

:i: 

:i: 

/ 

7t 

?±-_ 

:i: 

==: 

1 

=: 

:=: 
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I f*ICMI erjlf»lfa<P fcwifl adfa*ll»U C?I^' 5 R?lJt'f^ < f?r'^: 

0*) *Plfal5 O0 I<i<H<llg tar^W (*t) ^fe^3J Or) WT 
(«)^r^s^r ( 5 ) •'W^w C5)^J 

°i\ $x«A ot ' 5 ^ 55 r 

0?) «il*H OO «il*H 

(*D «j|IMl 

-UlC'IC 1 * 2dI^<J sa 1'1 2jf^J1»|'®l flCilC^ CT^jPfl ^1^ I 

v i srf^rwf c 7 ^ (fl'SH f^«iTT5 fsar ^w^r w i 










bS-'b SJ1^>|VJV6| 

PiPPS WT 'alibi's 'Q «||<p|css v lls<l' 8'1 ^?T ^ I ^gfT PPsjj W'tsT 

'°i<it< i ic'if5 wf^ »^2pf '°i<itj i ic r i s<gs 'sii'^Fs <3 «ii<pifi ^tfg «ist«jc»is «unr 

^\m ^r atom i otft, *ii$t*t«w w, Wn ^hr ^sitP? i ftPK 

*wim* wr «mflwn n& to m?r i *iwflQDnr ^f®?r ^ftur to*e 

faffll'o fw® i »n^wt*w bw ^flJsr to* *itBr, 

R’i^l's Rwfl , g 1 5j o'© Hlw I *il^>s R’i^l'© ftcs» ^Pics* *i , il'ai < p Pt<p foc^ics *J3T^?T I 

to m iwifiPrfc ^jic*Sf3 90° w Tffpw wr ww ws i w 

^prft^Bl?lfl»'8|^IW (90°, 180°, 270° * 360° Wl) *FTPrf& C^o 

^*rf ^?T <nHTmi zjl'&^'sls 'SIKST 4 I 



^sht ^mr i to* ^ wl^c4 <^g qft i 

<^7S?r Jiipiif ¥fi«r wr mwiwi dflto ^ tow ^ i 

elssls tfcn WT ^if& «l^n)c»i f^ftST I W ^?T, 4 '5H3TW ^Jfa 

2jl^^»|\s| SCSC^ I 



W s>P), c < jc < ?Ic , iI ibif) <*FHW *jK ^fcis <pc®i v »i^t(,lc , i Pt*cs I ^1$ wwlc'il '®fJtf^rf^ y lewis 
1 adl's^'s! scsc3, I 

Slf^fSI^t f^few C*PM) Pices RsS’Jc®!! B T*P sNC'8 3.CS: 


R) c < p r a ( r *l) 1 f4*f <?m (*[) ^fois 0?) zlFo^^vsIfj 'sjtigt I 


^l®F : i 1 tfsrsfls HPcs-I C®f^ 5fi> TTPQ <jlt.no «c*IC^ 1 

^ 1 Pices Iewi«i ^f»T dF®^i>i'al f»l4?r W I 


W 

(*D 0*1) («) 


X 

mi 




>8-^ cm ^ 

'smrar ct wnPlfor IBsra ^ c^jt at^iwt abic*, ^ al'b^w'at acifc^, i ^hiji 
Cult'll G<Plwt fijCBiJ GI^T afa^wal 'S Tj4sT afa^ir&l w&u$ fi*unH I BpW, 41% W5R ^tafu afi^tNf 
GPlt ABIC*, 4 ^llifll-a ^*T Stf^WSt fltSJCHL I 


^s atoi tSar i 4iT cwm ^rnw wwiwi cm « wwih to ^tft ^ 

aft^ *W •fSl ^t?T ■fl I ^SiPT, -gTOfl ’STfiSfl I ^54^ J l 1 itl ^ues c*^*TT4k5l 

mm\ <m ato^ c?Mf i ^ m, wu aftor i 


^1W : 

i I wuRr <3^*j1°i1fl ^ki^pIl! ^c^S" £P'®tt ^ ^f*i zf(u*!i*r®l Pi^fliH Pit&a ^iIhRITj ^sH ^S": 

{uSI-^rE C^IC^lf wf) 

■Jtf 

flwaf&roi 


afawj 

af^PRSBI Tint 

z 

c*& 

O 

% 

* 

H 





0 





E 





C 






'S|^H% i8-S 


i i Pictffl iBwisi atom t*rt? w : 




^ I lii^fD c<Kt Sois 'URr ^ff^liJ at®TH C*t®f I ?i na-si isj fis3llt»3 

^4»r Wa a*?r i 



Ol 


H* 

’^jfa'cvsr 


^fatofsmBPK 





1 ®flW 
















Tj^Taas^W 





8 I t*T ^Pf^T C?Ttft dl'b»i»r®l ^s 1 4|?| ‘SMHJ \44 ata^, ^fWS alPWI' ^3T I 

if I 1 <a?T i aif^ ^is afi'nirai sc*i« fB&ira CWI 18° ^watCT’fa ? t«Ms 5<e«is 
i 


’W'pf'swiRr 


>l»Mf¥v4> iB'MN « 

(Area Related Theorems and Constructions) 

' s iI»kiI wfiPi fim* c’pwifl •Re's *nor i t>iaf!> %sn^j 

tj^er «ftf^ i WI3 cejf*t R'oM 'S tsFlc^jfi ^fT 

<P« 'sltHfl »lN<PS' i 1'Q ^C«IC^I i£)^ »H»*1 ^NS®! <rl5.W «IC'I < P C’Pifl '°llcs!. ^IGIS frlWSI 

'sifapi wnfas <$ w ^?wmi aw w'wwww fiflH? *ifiNw to to* 

C^iiW 8 ! 'oil'sfc'S <Pfll ^ I ^<P®1 C^3PF 5 T 1 i9»j|c i i«] er«u ‘ 5 fW3‘l^5 <4<p<p <llgRI*l^5 

ewzm wm *ar to «*w. *t cww w f$ro wt r to i ot, toiotw?i wr 
i 8 8 m) ftwifiifcn i «n»iicm iStoow auii*M csfcte s ^sr cto clapper 

erne's « ^I5»)M ‘roc's TOI ^5tt 4 ^5C?I?r Pl^l^lcis ^^er c^wra *i»ij<p affiKTOt 

i <$to to?* cro c*m i«k«m *m aw. 4(^i« ^tmr « *r®it*fj %w 

R<ru<r^> <p*rl I 

WITT <? l fwf 5 W%lt - 

> ^sr cro </wt*w trnnt ^iNrr tow *ro i 

^ S^WIij 'Q £M*t isle's ■HIsm i 

^ 5d^g (5’il'e < w<r^.lfi <p« ^^er c^ai '°r«P r i <3 «i«<pt'is TOtf'sl <ii&|$ apse's ■Hl«ie<i i 

> Ql^VrWbM C%fl<K*W »WM b^ertfWI WH *UM 

^ c^apFtro <mh Qj'^erc’piii v »r'o^«i hire's v tl*ic < ; l 


aw wf cro cw ?ito i *rf^TO?i w ^r*n^s 

<il^,RI*l<5 s^c*pwifi c s r"ii<f®ic^ ai<p<p f^,c j ic<i siTO <p«q| to i CTO*T, CT ^c’pwm <rlgs < 4 ^ 


^rrsj?rr wt1%, 

(*) ABCD «ll«'9WWM 



AB = a ai<p<p (TOT, f^fSHT) 

81^ BC = b <fl<p<p (^PlT, fifURO ^e»i, 

ABCD '5fMTOCWf= ah (^tt, ^Bl) I 


B 





D 


C 




(«l) ABCD «4WWW 

= a a|<p<p (W, ffc) 3jPT, 

ABCD ^WCWI= a 2 aiw 

(w.^Pifrm) i 

‘jSfiJ C^Caifl ^.C®1 'slcifl "SIWT * = ’ 

<P PH, ABCD «IUIWWM 

CW1 = AED Ql $«tWWW WdPR 1 (PNlR AB=BE 



B C E F 


A ABC <3 A DEF *c* 1 , 

AABC = ADEF OTlUffl 
A ABC aw W3PR = A DEF aw <T¥I3*R I 

i 3^f& wapR *pih 

•j$fi> ^5" 'IT I C*PH, Ib&fl AABC aw WapR 
= A DBC aw cwzm I f^A^SC « A DBC *tf*PT^?r I 



$WfJ i 

aR^'qf»w t&^ls aw tii<p35. *i»)l®sh ' S JC*(T 'sisfa.'® *w®i Opg^rc^ww wapR^PiHl 



B C 

■SJOT^T, ABC « DBC Orjerc^ta^fi aj^^fa BC apr^T aw aw 5 !; ^PIRBR (WfpJfPT BC 'Q AD 
^■sjwr^f^i sm <mw ct, A abc awwa pr = a cfai z>5C ^c^apRi 
'SWH : BC CMSiPH B 'Q C I^c'© BE 'Q CF ®H I awt DA C3*M 

«Mc<p E ROIC's aw AD F face's C^T^CSI WT EBCF awsft^pFswarfrsft^TI 

SPIH : EBCF «<Rfl> «lHl'oC*MI, a)«H A CRS ABC aw«lHl'oC«MI EBCF aj^^r BC aw$*BT 
aw BC <3 ED 7pn^(3im*l?rTO'5Rf^l 

A CRJ ABC = - EBCF ) 

A CRS DBC CTO <W3PR = i (^Hl^wai EBCF) 

:. a war ^5C wapR = a cwn dbc -aw c<*mph (sraiffi*) i 



^8^ sjfcfts 

kWU * 

CTlCTt « «fl^ »iiiiMMmy*lG*M to ^ot, f^girea ctoff’i 



^T A ABC « >11*114^ ABDE AB « AB « ED ifiRT TO 

«Rf^l SHIM *HM *M CT, AABC = | ^te9<P ABDE. 

«I'bs >, i : A R^f^cn BC *i*jtwih AF CST*lt DC <fl?T ^W»lrlw F Rojo's C5?f <p«i I 
» : (i) AF II BC («WMI*|>IIM) 4RR 
AB II FC (4HHI1»IIM) 

.-. abcf 

^ ^JTOsf^F ABDE « ABCF <^^TAB <*FR AB « FD 4«TTO*TCf^l 
.-. ABDE = ABCF i) 

ABCF <sm AC ^ 

:. AABC = | -HUM!®* ABCF 

= | ■s^rsmsfw ABDE («m *) 

TO «hRc® 0^*1^ CW*1 I 

'si^pV’^te $,: C^lcil l^sr 'Q calc'll •>ll»j|«lfi < P »1»lH »1»lH 'q[»l 'Q >»1»)l«lh^ , lc , HI "SJWT 

TO Qi^wm c*mi«w cfzpma i 

44$^ 4^144$ «f»lMMl*l GWI^lFET TO «hRc® C»M*P*1 WM 1 




ftor, ABCD « ABEF *m^K**$ AB <*RT fc*l?T ^ AB « 

FC »OT WV '5f^o I 

smw^w, abcd ^ wr = *q?r cww i 

C'QA.E CTW^ftl C « F^[<?^^r^5 « CL 

fcifal 

Wf : AABC tiHT CW = xCii W 

A45F «W l*M*M xABxEK 

<M5$ CL = EK, (W^TO AL II FQ 
wm, A ABC «W CWr = A ABE «flBT CfSPFT 

=> - <Hiiii«Q4 c*fst abcd «wwapw- - c^s abef ^ wpi 
2 2 

.-. C^S ABCD $$ C^3PF®r = >i|iJl«Q<T> C^3f ABEF (STCtf'te I 

^tf!I8 (PNIt»llUlt»M iMfU) 


wwfl) Qi$»n *rffc$tBRi 'Q*fir ^www c^aw»T vnr ^ ^pr ^f^TORT 

c^aiWRr *rafl5?r*PiH i 


Rt"h Mo»i: ^5 C^»<c<pI^ Ql^cers 

ZACB ^ AB ^o^er | «W^a, 

ab 2 =bc 2 + ac 2 . 

*m*i AB , AC BC ABED , 

ACGF W BCHK ttfFFQ 1 C ffyftHI 





v4Z) be (^H^iwrczc^fT'^i 

ABC* M^ps^DE <& L TOI C 

« D^K B « FC^t^l 

SW: 






U 


L 


W 





(i) AC4D « A FAB 4 CA = AF,AD=AB 





«W$ff ACAD = ZC45 + Z&4D 

= ZCAB + ZCAF 

= Z&4F 

A C4Z) = A FAB 

(*) (3l^BfW«fl C4D «fl^«iHlWMI ADLM 

ad* cl ?\mm w 

ADLM = 2 (0l$«rC*MG4D) 

[ZBAD= ZCAF= 1 TOW ] 



*88 




(«) Aipa^^fapsi ACGF<*S*$^ 

AF^^S^AF'QBG 

«HR(>6 I TJBflK, 

^fwar ACGF= 2 (fsi^Sf VSQFAB ) 

= 2(^WCii)) 

(8) «IHI'6C*M| ADLM = ^ tW3f ACGF 
(<?) C,2s 'G A,KC *\ M *M SWHW^ttrCT, 

BELM = ifc* 3f 5C//A: 

(«) «IUI'9t«MI ( ADLM + BELM )= ^ CGF + 

5C//A: 

^T, ^5£D = <tfwaUCGF+ 5C//A: 

Z8 2 = BC 2 + AC 2 [Sflrtffa] 


[fcwtr i] 


i] 

[(*) am («) <PK?F ] 
[(8) am (tf) ] 


appT '^H>t'8 *c<5, <j|s infl C^t*t ^^*n> PiFRJ c^tt‘tS am ^Tf <4141 c*ftii 

wfe Q^BfC'PWKl C’MPPOT* *1»lh I 



B E C 

"SJW <p!s, ABC PifiWJ tai^f^ai am Zx PiPt^ 5 I aj^t '^il^pc'o ^fl?T 

ara# c^H Zx apr m* am^irsffl ^1»<h r < cwr c^app^T a c^3f abc apr c^nwra' ^PIH I 
W5T : BC E R^Oo I EC OP INPUT E Zx apr ?PlH ZCEF I 

A f^f^CiT BC ^PJI^K AG ?lf^r ^ am ^ EF 'sftic<p F face's <3$ I C 

ef ^pimpt cg ?if^r i 5tf^r am -5 ^^#^ ag sfaic^ g fo r *jt'® c^p^csti 

^FT, ECGF >ll*ll«til4 I 

SPIH : A, E <PlPt^#l 

apR, A ABE apr cwm = A AEC «W CW3PW [<PTC5^ ^fir BE = EC am 
fettOM ap^^Wf] 

.-. A war ZfiC apr c^apH = 2 ( A war aec apr c^apH 

^pnsf^ c^s ecgf apr ww 2 ( a aec apr cwm * 0 app§ ^ 

£C apr fi'W «MR56 am £C II ZG 
.-. Rpnafcr c*par £CGF apr c^m = a c^a r abc apr cw*i 
W, . ZCEF = Zx [CTWf £FII CG , «WM ^IW] 

.-. RPrtsfsfo ecgf ^ f^f?r ^rPJtef^ 1 




5jfefa $.8<? 

?r*m\ 

tifrgw %w cwi?r c^ai^r vQ&cwm cw™ 

l 


D C 



^5cd i ^ iR# fig^r ^ *rr m\ cro cwi 

ABCD D'j'^erc'Jpwifl CWWI ^TSJK I 

®T 0 ^ : D, 5 c f^to CD II DA ^1 ,4A E fasps 

C^iWI D, E C*lM^#l 
'mw, A DAE t$fM> I 

Spm : AD ABDC 'Q ABDE ^ DA II CD PWH «I^IM1 

.-. A CJF3T BDC dW (W 5 ! = A C*F$ BDE «fl?T CWI 

.-. A C*F$ BDC iiW C^JRF^T + A W ^AD «W = A W BDE iflff fflW + A 

CJF3T ABD «W (W 5 ! I 

.'. ^jsTCTOT ABCD (IBT WW = A CJF3T ^DD «fl?T C¥3PPT I 
^s<^, A ADE% Firfii Qi^er | 

g^r : $*fca?r wra * cwi 

Qrswrc'piii ^141 I 

7pP|tgjy5 

tq'sjsf uw|£ *il»<|«E)<p ^1 toe's ctoM C^s?lt «ilc^ 'ildl C*F3T 

b^WWW WIWW *I*JH I 







<)#, ABCD D^^BrC^WI «flW. Zx C^M I ^ ^140© 

^^vi^C^FtStW Zx «SRT ^ ^ %5TR*< CTOT C*MHM ABCD (WWWffll 
: B,D <^\ 4ft I C ft^ta CF II DB ! Blft «flW. TOT 4ft, CF, ^5 #5WW F 
IV’jc'o C^t < pcsi I AF (^It^tsT G Mil <p!5 I AG A Mjc'® Zx v£RT ^»iH 

ZGAK ^lf% ^ G ft^ta GH II AK Wu D KDH II ZG frft ^ TOT 4ft, ^t 

AK « G/f C44*I14W K 'Q H R'ljWWTO Tl 

s©tror, ^g//f $$fM>TOireft4 i 

SUM : Z), F C4’ 5 !' 49 I AGHK v44fi> *il»il«fii4 [«i'»p»i 'oiyilw] 

C4TOT, ZGZF = Zx A <^3T DAF 4«T C4OT = ABCD 4#T CW «SW 

>>1|iJl<slQ<P AGHK 4<T WPI = R^erWifl DAF 4?T W4*l 1 
®F©vSRT, AGHK tftltfft >l|i|!«s94 I 


b i Queers R>ifi> 4^r otsttt ftuxi C4t*j C4ESf -n»«.4l^ fi'sjer 'ot«p»i w ? 

4 . 3 cm, 4 cm, 5 cm *t. 6 cm, 8 cm, 10 cm 

«t. 5 cm, 7 cm, 9 cm 4. 5 cm, 12 cm, 13 cm 

I PlC&SI '8^J’jc°ll °l^ 4fl: 

i zlc'sj<p *\w<*\ c^wia PiMS c^*<fi<p»i s«i«. 

ii Qi^ef cwm C43FF4 ^TTOT 'TOft 

iii *3^ib ^C*l '©Icifl C , ft£|<p»l *t»)l»1 

PlC&il C4l*lfD ^ll5<p ? 

4 . i « ii *r. i « iii 

«r. ii « iii 4 . i, ii « iii 

PlCM fowl, AABC Wtf, AD1BC AB=2 W0?r1%fto (vs 'Q 8) : 

A 



BD = W ? 



4 . 1 

4. 

V2 

*r. 2 

4 . 

4 

So&vsl <pvs ? 



4 

4 . — p =- 4 . <344 

s 

4. 

-v/3 4 . ^44 

2 

*f. — j = 

V 3 

4 . 

2 -\/3 "4. <444 





484 


' <P«I I 


<t i sfsjH ^s?r <?r, 

I sm ^ W, calc'll ^ «lf^P'S <pk’4 > WIfl I 

*11 sm ^ W, Queers c<jc < plc r il ' s WT s Jt *i»ih c’*P(fl<P a n RPl£ *35!^ R'©'® 

<PC#I I 

b-l 4*Pfi> >11 WWW 4*R CWlFPffi^ 4*Pft 4^§ ^Rbt 4*R 4?T 4^$ 

1 (#8 ct, ^nsl^c^ail^ «mi'8c%fln»n 
is I A ABC 4?T AB « ZC 4l^4«is Z « Y . 


SfoWTOOT, A C^3I AXY = - (A ABC 4?T I 

4 

io 1 ftar, abcd 1 <mr i4fl « cd *i*ii«ww 1 SiffiftraraFrer abcd 4 * 

C^PP 5 ! f^f?I W I 

** I ABCD 4?T «N>J«W P <PJWlMl v 4<PliS R^l SPIH^CT, A PZP <®CWi 


+ A C¥1 I PCD 4<T C^SPR = - 

2 


ABCD <®(W1) 


*4 1 M.BC 4 bc ?pmm mwiwi wtt ab « zc ^Pfia^ d « p 

C5?T 4 s W1 I SM*t W C*T, A c**l*<fl DBC = A C^3I EBC 4^. A C^3I DBF = A CDE 


*vsl .4PC ftgieril = 4^?PR7mi D,AC 4*T^1?rS4^f^l 
gpJH^CT, BC 2 + AD 2 =BD 2 +AC 2 . 

*8 1 ABC 4^fi> >W4lfc 4<R AD, BC 4* '8*BT^ I 
wrreipr, 4ZD 2 =3AB 2 . 

*<?l ABC 4^fi> »i»ic<pI^ l4^f I BC 4fT 'oifo'gef 4 ^. P, BC 4?T <3*I?T c<ic<plc*il 1^1 

sp IW TO CT, PP 2 + PC 2 = 2PZ 2 . 

I MPC 4?T ZC jjflWW -, AD, BC 
CW3 CT, 

AB 2 = AC 2 + BC 2 + 2BC.CD. 

*4 1 MBC 4?T ZC j AD,BC 4?T 

«*fir»roi cw« ct, 

AB 1 = AC 2 + BC 2 - 2BC.CD. 

*V I MBC 4?T AD 4^ W*tf I CWS <PT, 

AB 2 + AC 2 =2(PD 2 +AD 2 ) 



(Mensuration) 


ami9«> auii«rw, aaa$a Swift aftaraasaraai ^aarcrcawiwi 

irtf^r aft Man cro writa fW» afaroa <$asfi> atftca* w ftafea swwt^ii aftata^s 

sitf*r (iR?. (Si^t Pi4il^ v © '®i^ v ii'©^ aiPifi5a aftaraf^taaTO i 

*h<*n- ***?' 

^\<?<? ?flrf 

w arera^ aftaia ^a# a?ajr nr afitoiaf® atftfi>a w atfia a^t w fa*tfn 
<pw i c<h*i, caasffr 5 foSia "mi i ^aica fa&ia f*ift<s Zwi aic<p 4 <p<p l^atca aat ^caw, > 4 ai aia 
^^Rtacaa#5 fwi 


> R^Wdl « l>^i*rWWM CWC*M ^3f » TO a^SfCTOa CTO Fa ft# 


> ^sa afaft « ^skpw Mi Ftfa a*w aiaca i 
^ ^csa ca^a^a f^fa asac^s ataca i 

> ^ata^taaa aaa^, aaa* « caacaa cwa aftara asare aiaca <aai 4 aaair aatata 

ataca 1 

> ^aa'Q calfta* aaa^si ^^acaa ca^va aEiaia a>aw> ataca 1 


i'b-i 19 j^^C 3 j?r C^ 3 PF®T 

< 3 ^ c 3 f*tre*« crofl, tsj^weroa ewi = ^ x^rx^wr 

(i) w# I^bt : aca a#, ^5C aacan^ I3^t«wi aacaaa a*ij| 
atiiaa aaia^ca bc = a <4ai ab = b 1 bc ca ^fa <4ai ab ca 
SCO's! facasar <pac®i , 



A 

b 

B 



A ABC 






= ^ x x '5to'©l 


-U 

2 


(^) Tj^ ^ « voic^ «I«4® OTQ^T I 'SIFT ABC Qi^ceffl ^t^?T BC = a , 

CA = b , AB = c I A FfF* BC ^l$$i '®%T AD ^ 1 

qft.fcror ad = h i 


C^ff C RmhI <m®i *11$, = sin C 

CA 


^T, — = sinC ^T, h = bsmC 

b 

A C^S ABC <fl?T (Wl = -5Cx^D 

2 

= — ax&sinC 
2 

= — aftsinC 
2 

A W A5C ^CWT= ^bcsmA 

= —casinB 

2 



< a > 


(«) C^TQTTt 'oilw, I »K/l <pR, A ABC <4?T BC = a , CA = b AB = c I 

.-. 4<T*tR^faT 2s = a + b + c 
ADLBC 

BD = x ^FT, CD = a- x 
A ABD A ACD W#tt 

.*. AD 2 = AB 2 - BD 2 «<Wl AD 2 = AC 2 - CD 2 

:. ab 2 -bd 2 = ac 2 -cd 2 

^1, c 2 -X 2 =b 2 -(a- x) 2 

c 2 -x 2 = b 2 -a 2 +2 ax-x 2 

2 ax = c 2 + a 2 -b 2 

2 , 2 .2 

c +<z —6 

X = 

2*2 



< fl > 





yto 


®I13I3, AD 2 = c 2 -x 2 

c z + a z -b 


( 3 . , 2 1.2 V 


= c 2 - 


f 


c + - 


2a 


s+jj-b 2 v 

2a 


c — 


2 . 2 >2> 
c + g -o 


2a 


v y v 

2gc + c 2 + g 2 -6 2 2 ac-c 2 -a 2 + b 2 


2 a 2a 

. {(c + g) 2 - Z> 2 } {fe 2 - (c - g) 2 } 

4g 2 

(a + b + c)(a + b + c- 2 b)(a + b + c- 2a)(a + b + c-2c) 

4? 

_ 2s(2s-2b)(2s-2a)(2s-2c) 

4a 2 

4s , (s i - g)(j - b)(s - c) 
a 2 


AD = —tJs(s - a)(s - b)(s - c) 

a 

A CWQ ABC 43 = -BCAD 

2 

= — -a • — y/s(s --a)(s -6)(6-c) 
2 g 

= <Js(s -a)(s- bj ( s - c) 

( 8 ) : 

<pEl, ABC Racers dc v ®i < p a 

AD 1BC I BD = CD = — 

2 

A ABD 

BD 2 + AD 2 = AB 2 
31, AD 2 = AB 2 - BD 2 = a 2 - 

V 3a 


f \ 2 

a 

lv 


_ 2 a 2 _ 3g 2 

~~ 4~~4 


AD = 


1 


A <T¥3I ^SC 43 CW*t = - BC AD 

2 

1 V3g yj3 2 

= — a 3T, — g 

2 2 4 




A 


(<?) Qrqj* : 

*ic*i <pf*i , ABC Queers AB — AC — a 

m, BC = b 

ADLBC ^1 .-. BD = CD = — 


AABD 


AD 2 = AB 2 - BD 2 - a 2 


Tf 

.2; 


b 2 4a 2 -b 2 


4 


/. AD = 


^4a - b 2 



A C*Q ABC *8 C*M<P*I = yBC AD 

1 , ^4a 2 -b 2 

= — b 

2 2 

4 

i i <n^c*w frtfj 6 w.fa. « 8 w.fa. ^?r <*m 

»wM*i : ^c*i ^c<p|3) Qi'qtC'erd ^i^c^pM '*Plls j c»i a = 8 CT.ft. b = 6 CT-f^T. I 


.-. «W CWUM = -ab 

2 

= -x8x6 = 24^OT.fir. I 

2 

fafa CW1 24 CT.ft. I 


6OT.fr. 


8OT.fr. 


* i ^ ^pr Mj ?!ftro 9 CT.fir. « 10 c^r.fsr. ^ < 51 ®^ c^W 60° i 

Rl'jjsrlwi c i ‘W|<p*i 1%4?I ^5?T I 

U^sjeera ^ll<g»c»l a = 9 OT.f^T. <3 6 = 10 CT'.f^'. <£1^. 

W'^i^l'fG = 60° I A 

1 9 <?T.ft. / \ 

/. C<W«1 = — a6sin60° ^ 60 ° \ 

^ 10 PT.ftr. 

1 J* 

X9xl0x— -^(Tf.^r. 

2 2 

= 38-97 (am) 


fkM c«mhm 38 ■ 97^ <?T.fm. (am) 



\s i Racers fell* ^wt^r 7 OT.f^r. , 8 OT.f^r. « 9 OT.ft. 1 ^ cw?i f^f?i 




r ^Wia^ a = 1 OT.f*T. , b = 8 OT.f^T. c = 9 OT.f^T. 


.-. s = g + 6 + c = 7 + 8 + 9 OT.fir. = 12 CT.fir. 


.-. <$$CW3m = Js(s-a)(s-b)(s-c ) 


9 OT.ft. / \ 8 CT.ft. 


= 712(12-7X12-8X12-9) CT.fir. ' ' 

= 712x5x4x3 ^ OT.fir. = 7720 14 <P\. fir. = 26.83 CT.fllr. 

.-. Qi^arfD CWI 26.83 ^ <7T.fr. (aim) 1 

8 1 Quests zic'oj^ 1 fifBm c^apR 373 ^i?r 1 

w 1 

-'wtoh : ^(.'i <pf^ , Qi'^c'era zic'sjs 1 a ftrBl?T I 

:. R^f&a c«mhm = ^-c 2 #tei 

j 3 

Qi^fDa slow* <14* Mi 1 fifen <U^>lc*i R^fDa c^appr = ^-(c + 1) 2 ^PKUmi 

S^t^fter, ^(c + l) 2 -^-a 2 = 3^3 A 

^T, (c + l) 2 -c 2 =12; [— KJ \\ 

2 4 /Z_ r j\ 

^T, c 2 + 2c + l-c 2 =12 ^T, 2a = 11 ^T, c = 5-5 L 3 * 

Aclil ^fp Ml 5-5 'PflJW I 

<? 1 %5w?r Zwi) 60 CT.fir. 1 ^ wapp^r 1200 CTfr. ^pfr 

alp - frPfr f^fir ^?r 1 

^raftpr : ^ a#, 6 = 60 c^r.fsr. ^^PTPr^prPT'aT^atp^j a 1 

.-. I^^fDa cwzm = ^4a 2 -b 2 

alitor, -74 c 2 -Z> 2 = 1200 / \ 

^ a \a 

^T, — 7 4 « 2 - (60) 2 =1200 j \ 

4 60OT.fS|. 

^T, 1574c 2 -3600 =1200 


60 OT.ft. 





R, V4a 2 -3600 =80 
R, 4a 2 - 3600 = 6400 ; Rf W 
R, 4a 2 =10000 
R, a 2 = 2500 
a = 50 

«qls^ frfR 50 OT.fR I 

i rr R$r 120° <RWf wr ^ i <rr £ rr 

RtiRFTRfrR 10 fowififlin « Rsr 8 ftwifSiBn cm rqr wit 1 5 Rcr 

WIT ^wRQ IRffl R?f I 

3RRR : WTRfR A RR <RR ^gR <RR^R3^RfrR 10 ftwifSifen « RfrR 8 RkWlRlUlU cm 
?TGR WT 5 Rtt *R 5 « C RR <tft% I ^RR, 5 R5T *R RffR TOT RIP# ^ *M 5C. 

C <WF &4 ifR'^STWR'Q’R CD 

.-. AB = 5x10 RwiffliM = 50 fawiffiGW, AC = 5x8 fawififcM = 40 ftRtffi&R 
<flR Z&4C = 120° 

.-. ZBAC = 180° -120° = 60° 

ZCD >l»l«fll 

.-. — = sin 60° R, CD = ZCsin 60° = 40 x — = 20^3 
AC 2 

AD 1 

4R = cos 60° R, AD = AC cos60° =40x- = 20 

AC 2 

RR?T, ^i»ic<pI^ Qi^st BCD (?tW R$, 

BC 2 = BD 2 + CD 2 = (BA + AD) 2 + CD 2 

= (50 + 20) 2 + (20V3) 2 = 4900 + 1200 = 6100 

.-. BC = 18-\ (SIR) 

^ 78-1 fowlfilUH (SIR) 

SiI^rH ^ I forcers R^JrR Zwi 25 20 »flRR 'Q 1 5 I R^ R v lH'o 

«ll«<pv8 fa^etfDc^ <RR§f& Ql^cer 1^5^ RC?r RCTO f¥?fW I 

mm : WTRft, ABC BC = 25 iflRR, AC = 20 4RR, AB = 15 I 

A BC ^1^ «iR*p'o AD A ABD 'Q A ACD cq*wi R'»<® <ksi I 

Rt, BD = x 4R AD = h r 

:. CD = BC-BD = 25- x 
AABD JRWfll -4 





\<t8 




BD 2 + AD 2 = AB 2 x 2 + h 2 = (1 5) 2 

x 2 + h 2 = 225 (i) 

^ A ACD W# 

CD 2 + AD 2 = AC 2 ^r, (25 - xf + h 2 = (20) 2 

^T, 625 - 50a: + x 2 + h 2 = 400 

^T, 625 - 50a: + 225 = 400 ; (i) 

^T, 50a: = 450 x = 9 

(i) 4 X *fl?r *IH ’ftt, 

81 + A 2 =225 ^T, h 2 = 144; A = 12 

A CW1 \ ABD ^CWI= -BD.AD = -x 9x12 = 54^4W 

2 2 

^ A ACD = ^CD AD = ^-(25-9)xl2 

= -xl6xl2 = 96 

2 

CSfSPFT 54 ^ 96 I 




i I «il'©'^e( 25 f»u>ls I i4?r '4t^ '5X 5 T, '4t^ ^Iwi 

4 

f^J"^ I 

A I 20 <4<pfi5 ^ OTQ^Ic»ifl *ll'»l'olc<i ' a ik^ I »£fwi ^P'o tjjBT ^lc®i 

'Q’lcss m 4 foUlii Pic& *il*iw I 


vs I 


8 I 

<t I 

*1 


16 f»u5ls I i*RT *1*|H *1*|H ^|^J] ^jais — Ql'JJStfirtl 

6 


c^appsrf^^n 

^ Mj 25 (TT.ft., 27 (TT.ft. ^ 84 (TT.ft. I Ql^fUfl C^P 9 ! 

ft*f?r^?ri 


Qi^<i <np Mj 2 ^4i^r ^ c*zm &fi ^PrfrRi m i 

^ ^ i 

^ Mr iwta^r 26 firtftr, 28fif5Br<wc^^*i i82^Pftl?i^r, 4ij^uw 



^1 >>l»JC<p|^t Racers Wt 6 C 5 T.'fa. ^r ^ 'Sil^'^er ^RT ^ Wt 3 


br- 1 ifl<pfi> R^c^s sl^si £isj 10 f»u5ls c’Pii)^ 8 ! 48 s^R/iJls ^,c*i, ^f»is tisj 

f^f?T W I 


b I <fl¥& Wffi ^ C4U? mX 135° Wt*T ^ K®T I CTI^ £ 

C$F? 7 ft wlfflGH « ^cm 5 ft wlfifeto c^t M's ^ *pit 1 

4 ^CT *1?J '©I cis "STWr *isl*iR •‘js^p f^f?T I 

io I ifl<pfi> Racers '°i'»j«st( > <ii < pfi5 IV*x R> r i1T>?i '3*I?T '°iftp's ®icqs tisj ^lls>c»j 6 CT'.f^T. , 
7 OT.fir. 'Q 8 OT.fir. i Ri'^fwi sl^s tisj 4^ wappsr i 


(i) '6||*I'0WWM C*MW*I 
^T^#, v45CD *WilM ^5 = a 
$% 5C = 6 AC = d 

sfl^wtf 5 ?, 'smi'BWWM ^«Hii'8W«fllUw 

Rl'JgefC’PW) R'O'® <PCS I 

.-. «mi«c*Mi abcd = 2x a war ^sc ^ww 


D C 



= 2x—a-b = ab = 7? f*IJ x 2ft[ 
2 


*lfi|JN s = 2{a+b) 
<*NKABC Ri^fiS ^cs*!^ 


S' AC 2 =AB 2 +BC 2 n,d 2 =a 2 +b 2 \ :. d = 4a 2 +b 2 


ABCD 4<fwww Sift ^ Mr a d 

AC s^c’ptiinJcs 5 ■ / i^l # i ^fD Ri'sjetc’pwi R'©'$ <pcs l 
.-. irfcwQ abcd «inr c*mhm = 2x A <war ABC aj?r wappr 

= 2x— a- a = a 2 = (^1$?Tfr^T)* 
2 

®r ) p s>Is. ¥CTOl?r ififflfoT s = 4a 

d = y[a 2 + a 2 = 4l^ = 4la 


D C 



a 


A a B 









(vs) w r 

(?p)^r'Q ®k>v*i 

HM *B, ABCD >lUll«fil*WWM ^5 = Zj 
£>£ = /* 

■£IS I3i'5«rc’fwi Ro® <p«i I 

.-. ABCD ^CWf= 2x A TO ^5D «W CW*I 

= 2 x— Z? • /i 
2 

= Aft 

(«l) Wfr ^ Rm3]vs C^lPl4 l^c^lw «*& «| l^v* «|Clj< Wfr Will valley | 

^T^#, ABCD *1lHl«fi)*WWM ^ AC = d «<W MI'S D AC 4?rte«lsr 

»i|e<p\o *r?T DE =h I AC ^fU Oi'^jBfC’PW] R'»'® ^csr I 

.-. ^nsf^PTO ABCD ^TOPF®r= 2x A TO ACD «W TO<F*1 

= 2x-d-h 

2 

= dh a b 

(8) WRTTO^ 

«m&>w Vf went^l^i 

*TC*T ^f?r, ABCD flU&TO AC = d l , BD = d2 Vfan v ta~ y ifl 0 R r *2C'» C^T'^TI 

^Tsj?Tf WtPr, *mc«w <p4w v taH«ic<p ^c^pIcH *i»ifo<lR>\s 
.-. A ACD ^ 

2 

:. W ABCD ^fTTORF® T = 2x A TO ^CD 4*TOPF®T 

, L </ 2 
= 2x—d, x— ^ 

2 2 

- 





(<?) Wfauivwww 


: <4wsr»wj4'8l ^ writ^i^i 

^ ^#, ABCD JalftfaiJWWWW tpmm 4l^«k Ml m&m AB = a W, CD = b w 
«*TO. 4WS ■SPO^SI’ ^ CE = AF = h I ^C ^ JalPlfaM ^5CD C^ITto A ABC « A4CD 

C*PW1 f^'9'$ <pcfl I 

JalPta>IH >4 ^5CD <*k CWT 



5 


i I 4^fl> '°lk'8l < Plfl zlct^ — 

2 


i <£® c^m psf 384 ^Pr5k « ^k 


WM : »IW 4k, «HiM4H "IClM ^ X fsfBm I 


.-. wM — fifrk 
2 

o o 2 

—xx ^r, — ^Wi?i 
2 2 

3 y 2 

a^pflor, = 384 ^r, 3x 2 = 768 ^r, x 2 = 256 .-. X = 16 filtk 

2 

3 

.-. «iiii'6i4W vwflto M i = — xi 6 filtk = 24 filtk 

2 

16 fsfBmi 

.-. ^kftk*tfPfaT = 2(24 + 16) ffi5k = 80 ffiBk 

= a /( 24) 2 + (16) 2 filtk = >/832 filtk = 28-84 filtk (Slk) 
80 28-84 flffifiT( 8 lftO I 


<4^ «lll|VaWWM CW^I 2000 ^j5kl #1 10 ^fBk^r^o ^5kC5f 4ft 

itfCWQ ^8 | qiilWWlfbl Ml « 

TpikH : iiw qliiwwillta Mr X y fsfBm I 

.-. «M|VeCWirc4 C*Fim = xy I 

ai^nw, xy = 2000 ( 1) 

V^t-vavs, «tf*l^-b'sr-io'sr 



(3) 


a: -10 = y (2) 

(2) >> = x-10 

(1) Qy = x- 10 
x(x - 10) = 2000 x 2 - lOx - 2000 = 0 
^t, x 2 - 50x + 40x - 2000 = 0 ^T, (x - 50 )(jc + 40) = 0 

x-50 = 0 x + 40 = 0 

^r, jc = so x = -40 
^.c'® ’ilw *1T I 

x = 50 

(3) *n x (nanH^Fiarift, 

>> = 50-10 = 40 

«iiiiucwill>4 Mr 50 fifcfer 40 i 

frfWvsl ^fW?T WiBX fasGJ bUftl* 4 ^5t (WW i 

Cfl(9s «w fo'SWW <P?I I 

^falU t*T<J x fttBTI 

.-. m c^im x 2 ^Pr&m i 
I'o'ocfi d1sPic<p 4 

.'. ^RSt^TC 5 ! = (x - 2 x 4) (x-8) f»/i5ls I 

.-. m«i^iw^w?mni?rw^*i = (x-8) 2 
^$?TR?m C«WHM = {x 2 -(x-8) 2 } 

1 <38?r = 10000 
ai^itsr, x 2 - (x-8) 2 = ioooo 

x 2 -x 2 +16x- 64 = 10000 
^T, 16x = 10064 
.-. x = 629 

iJtefotOT ^ WiT CW 4 ! = (629 — 8) 2 ^iflJld 

= 385641 4<lT3fl?l4 
= 38-56 rtJ?T(8IHD 
f^rcw^r 38-56 (situ) i 


X f» 




fcgW 8 1 <4^ft 120 ^ OT.fir. <4^ <4^ft 24 OT.fir. i ^Rfcr 

c<p1R«p <pc4fi 'Q^ «il^p'© ®itqs Mfr Mil i 


: TJFT^#, »ll»ll4lGl«WWM <44#^ d = 24 OT.fr. <4^ <4?T f¥lfft© (flFP 

< 3 ^ ^l^a Mj a OT.fr. i 

.-. c<w*i - <ft ^ OT.fr. 

120 120 

aqigpasr, </a = 120 ^r, h=-^-=-^ = 5 

Mfr 5 OT.fr. i 

®nrtnl <f i < 44 # ^ngtosi <np Mi 12 firttor « 8 frBra <4^ ^g®rr io fttfir *pr, ^ 

: TOT ABCD >WI*to4 ^5 = a = 12 fiftflT, AD = c = 8 fiflJBT <4^ 

AD = fc = 10 frfcflTI D « C FIC* ^5 <4?T $*RJ >4^ ,45 DF'Q CE I 

A,C * B,D CTM^fill 

A45Z> *81 M «|f«tf)»ll J _ 12 + 10 + 8 fiftur = 15 frfr?T 

2 

.-. A C^S ABD <4?f CW = J s(s - a)(s - b)(s - c) 

= Vl5(15-12)(15-10)(15-8) Wsfcm 
= Vl5x3x5x7 ^ffsfS1?T 




= Vl575 

= 39-68 4<ffr5|4 (SftU) I 


^m, A ABD <4?(W[= -ABxDF 

2 

^T, 39-68 = -xl2xZ>F ^T, 6Z>F = 39-68 .-. Z>F = 6-61 
2 

tfHH, ABCE >WWi‘lt 

.-. 5£ 2 = 5C 2 - C£ 2 = AD 2 - Z>F 2 = 8 2 - (6 • 61) 2 =20-31 


.-. BE = 4 5 

VFStR, AE = AB + BE = 12 + 4-5 = 16-5 
A BCE 


i 4 C 2 = , 4£ 2 - C £ 2 = ( 1 6 ■ 5) 2 - (6 • 6 1) 2 = 3 1 5 ■ 94 


.-. ac =\ i -ii (m 

17-77 fr&m (sun) 



toi 

WfR : TOT^fr, ABCD Trwzr’rt BD = di = 10 frBm 
4^to^ d 2 f^f&m 

.-. Jiwfifo c^m = -d,d? ^Bm 

2 

^m ii ^%i | * j 1 -jr+ . 120x2 120x2 _ . 

—d.di = 120 ^W 2 = = = 24 

2 1 2 2 10 10 

TOrrwtfr, fmc-ro ^fw ■ y isHsc < p *i*jc<pIc ,, t ?h%iR>'© ■to 1 

••• OD = OB = — frBl?T = 5 $t6to*moA = OC = — fr$t?T = 12 

2 2 

^ A^OD >)V|WI^1 -4 
.-. AD 2 = OA 2 + Ol J 2 = (12) 2 + 5 2 /. AD = 13 
.-. *rwT?raf^npMi 13 frBisi 
.-. aw *113^1 iji =4x13 frBnr = 52 frf&m 1 
frd?r^c%Mr 24 frBnr 52 frBmi 

S I 'lSlPl(®rlllt»M »f ^ipi Ml 91 (7T.fr. « 51 (7T.fr. ^ TO ^ 
t^fB^MiTr?rta^37 <7T.fr. « 13 <7r.ft. 1 JalPl^l^ cw*i Miwi 
^«TR : *IW 49, ABCD latfrfrsTO AB = 91 (7T.fr., CD = 51 (7T.fr. I D « C (TIFF ^5 4?T 
TO^TITO - DE « CF *frBtfrl 
.’. CDEF 'oik'sc’Piii I 
.-. FF = CD = 51 (7T.fr. I 
AE = x DE = CF = h 

.-. 5F = ^5-^F = 91-(^D + DF) = 91-(x + 51) = 40-x 

-WWfl) A^DF (TIFF ’lit, 

^D 2 +DE 2 = AD 2 x 2 + h 2 = (\3) 2 x 2 +h 2 =169 (i) 

TOff, »i»IWl*[| ^ CTO A5CF 
FF 2 + CF 2 = BC 2 ^T, (40 - xf +h 2 = (37) 2 

^T, 1 600 — 80jc + jc 2 + A 2 = 1369 
^T, 1600 -80.x + 169 =1369} (1) 4«T ^TtetFIJ 

^T, 1600+169-1369 = 80x; ?rfwT (1) <4* »IH <fr«l ’lit, 

^f, 80x = 400 .'. x = 5 
^TftWf (1) 4 X *IH 4Pltll ’lit, 

5 2 + A 2 =163 ^T, A 2 =169-25 = 144 .-.A = 12 


D 51 C 





9|fe|\5 

ElPlfaillH ABCD = -(AB + CD)-h 

2 

= ^(91 + 51) x 12 OT.ft. 

= 71x12 ^OT.fir. 

= 852 CT.fir. 

852 OT.ft. I 


i'b-'S *|44 <^3PF®T : 

^cera frtfj ^TSJR I '5TRI? c^M^t ^TSJR I n 7R?rR y ^)»i <i^ws C^S « 

n ^?tTT Qi'Sj'er I 

T«flK^oerU c«MI*W = n x »iwfl> c«hWMC«MHM I 

ABCDEF <?P% O. 

n 7 T*?lF r '^ 4^zlI'o -ql^sq a. 

O, A;0, BCTT 5 f^#l 

*#, AAOB OA = h dm ZOAB =0 

^ 4$$t«wl 8lfefl» frsfl'f = 20 

.'. n ^^cerfi >>i»iR5 = 20 n 


E D 



^ 4$$e#m C*W?T = 4 W4M 

.-. n (20 n + 4) WH 

AOAB 2 wn 

.'. n Racers c^fi 4 ^ 2n ^c<pM 
.-. 20-n + 4 WK= 2n TOM 


^T, 20 -n= (2n - 4) 


2n-4 

^t, 0 = — — wm 


2n 


^T, 0 = 


f 


A 


1 -- 

^ n; 


x90° 


0 = 90° - 


180° 


n 


, „ h 2h 

dl^tfaT, tan 6 = — = — 

a a 


h = 


— tan 6 
2 



AOAB 4ft cwzm - - ah 

2 


= — a x — tan# 
2 2 

2 

- —tan 90° - 

4 l 

^ 180 °^ 
V n J 


180° 

n 


a + 
= — cot 
4 


[v tan (90° — A) = cot A] 
180° 


V n J 


Hu 

n = cot 

\ s 

Sites*! b r I 4<pfi> ^<1^ ^Ws'gcers dfastes tllj 4 OT.f^T. ^G1, 4ft C^iZPF 5 ! fak to 
»W teM : ^t W'jcsr^ t^kl a = 4 OT.fa 

n = 5 

'srmwiPr, ^w<i = — — — cot —— — 

4 n 


D 



.-. ^to$ct?tc*ww*i = -^-cot^y- ^fOT.fir. 

= 20 X cot 36° ^fOT.fir. 

= 20x1-376 ^fOT.fir. 

= 27-528 ^fOT.fir. (aim) 
ktfk cwi 27 ■ 528 OT.fir. (aim) 

Sites*) b> i 4<pfi> ^5T ^(i'eM c^s c<p1R<p I^js 4 ftUm ^ci, 4?t ctoppi ft«k to - i 
1»lkh : <p!s, ABCDEF 4<pfi> I 4?t C < PT3 O ^Is^jcil C^TM TOT wil I <PG1 


E p 


:. ZCOD = — = 60° 
6 

"5JW <p!s, 0*^53 O 


flfljmi 

1 1 i J3 J3 ■> 
.-. A COD 4?t W(fi 1 = — a-asin60° - —a 2 -—-—a 2 

2 2 2 4 



qpgvtPtUM 


= — x4 2 = 4V3 

4 


= 6 x A CW3 COD 4 ftC , ¥ 3 PPT 
= 6x4n/ 3 4^RlUlH 

= 24 V 3 I 

MCWI 24a/ 3 4dUlH 



> I 
*1 

« I 


8 I 

<t I 


«l 




'sil^'s|<p|iq I (iRi c^in^ 8 ! 512 ^c*i , ’ils^l »<l W I 

*far so fSf&m ^ m, 60 fiitw i <St *far tot ^ w i 

’j^cfm dc'©j < p TO«r R<sR 4 ffietir *jr, vscs v iic'i?s c^3PF®r f^fs ^jr i 

<iMk»i*i c>tCj 40 fVSlfi <£Rl. 30 'f^f&tsT I ^Hk*m 1's'sca *i»ih ' y ll'»faf“l<£ ^fD «ilc^, I 


p p3ppr ftlFBI - TO TO, « 2T^f^ W I 

2 


trfFftZ tos Rt$BT bMto 5 ffi&lff TORgt TO TO I *f CTO 55 ! 500 4*Pll3l<! 
^FT, »j|ws C^SFF 5 ! f^f?T ^?T I 


(O^'^www *11331 m «mi'6www "ifoflNn ^ihi «iiii«c%iin»n Mi aw fo^pr 
ctopt 768 i 40 CT.fir. mftr to -TO 5 ^ ^tto c^f? «nro 

*iMw ? 


^^TOSt^mcro^CTO 55 ! 160 ^Pfem I 

*jri wiwR%icwM«^f^^i 


<\ I 


3 ^ 

— ^‘f C^SPF 5 ! 363 ^FT, 'q[»i 'Q See's! I^f?! 


TO 


b-l >ll»ll«fil*WWM CTOF 5 ! R*feTO?I *raHl ’JTOttto 5 ?! 125 tor 5 

flftur ^c*i, ^’Ic’pwi?] c^j w i 

& I j iI»jI«13c<ps 30 OT.'f^T. | £R^ 26 OT.^T. I ^ , ^ij's»i 28 OT.^T. ^FT, 

<pc^ l^fof ^il I 

bo I 4^jTTOjT<#%lT 180 (TT.ft. 'Wf5^r'^ff^54 (TT.ft. I ^TO^l^CTOPT^I%?5?ri 
hi I 4^1 t> £lfrlet*4lc>ra Rt^ >j£lwi TOT 8 OT.ft. 'sIcto ^ 24 OT.ft. I 

5iFiISt?ji»i ^s?r i 

>*i <*rcftliiffliniic»M mm 4ifc<iuw&i<rTO*pr3i ct. fir. « 11 c*iR»Ri15m 

t'l’Cj 10 OT.f^T. 'Q 12 (TT.ft. I ^ C’WUP 0 ! f^fs 'W | 


bvs I 4<ifD >yw C<PT3 C<plR<P 1-5 l»lSlfl ^C®1, (fl?r (,’^<il<J >l7 l t^fsf W I 

> 8 i *nro*Rr ' 4 wit*w 150 fSf&m m, 100 fifem i wte ’itofr tort 

IS<p "SJW Ptw 3 ftSls '5'Q^f t'l’Cj <3 2f^ TO?r ?n^T TO I 
(^) S’dc^ 's^ljfS topr *iKIc*jj 4^*11 1 i1'Q I 
K) T!\m cwipm tor w i 

(*1) ^t«lfl» MR 5 ! apse's 25 OT.'f^T. 1 2*5 C^T. 'f^T. dt(Rpl45 ^fD ^cS?i dc^l«t , i I 



^8 


slfSfes 


iff i froff ^sir c^3pp®r f¥k ^ i 

i'js i Rcm Bwifi tfl?r c-q^ifak^ri 



^C'GfJ ^5lfl ■‘llflfa "^If ^T I "SJW <P^, C^ICll ^(.'051 4JRI4 r ^OT, <*R ’iff) Pi 

c = 2n r c<Hlc»i n =3-14159265 4^1l> ^^R?TC?lTf I % <*R «iR*i 'SIR 

3-1416 4ml* 4*1 m I 

^'8«iK C<Pl(/ll ^GWI RfRtf WM ®II < PC S 1 71 <*R «lR;j "SIR 4 mR <PW ^00$ *lf*rf*R «lR;j "SIR Wt 

m\ 

SlI^sH i I ^C®?T ^JR 26 C^T.f^T. RC®1, <*R ’’lIsPl PK* 4?T I 

^RRR : ^ci <pPI , ^gss *JRI^ r 
:. ^GQ* ^JR = 2 r <*Rl = 2n r 

Signor, 2r = 26 ^T, r = -y .\ r = 13 <R. fir. 





.-. = 2nr = 2x3- 1616 x 13 (R.ft. = 81-64 <R.ft.(2tR) 

Pltf* ^«3* 81-64 OT.fir. (m I 


^(.•i <pft, O c < p 1 ^RPl<5 ^ggs <|RI^ r <*Rl AB = s ^qdM c<pg*xj 0° £4M <p«i I 
.'. ^gss ’if*!*! = 27 ir 

^B?T £4751 C^R = 360° '44.T>M s ^1*t £4751 £4lCH* 1^1 v l9»jH 0 ° 

®|R*T WtfR, ^7S?T £4 tRT m <&m C4t*t $ ^ebltf* I 

0 s nrQ 

* zz $ — 

360° 2nr * 180 

(«) C^m: 

C<PlCll >3l*l CAPE'S iiJ«ll<p|C4 <)®ll liR^ ^'qR5c < P <4^1 ^GC^MW ^RlW*IT 

^it^jri 

^'Q < P*ll : DM 'Q bit*!* ^Fl^l <uM*Rl*I wRJ>0 C’WIM* ^0S w ll <Fll I 







o c<raRPi<5 'G < m a « b zaob <*m «i'oj«c« oa « OB ^ 

AB >NWl£*t 5 tf^s I 

’jwi ccjRc's «il»jsl ujc-'iR CT, ^(.'Qfi r ^(.'Qfi c**p«h<p°h = nr 2 

-cpook 4 *tm ^Wis <i# ct, ^gM c^m <*mi <£rjt 

W5N T'bliHh i iR»iM ->i»<Iy11R><p I 

*jc»i s»R, O c^ptjRPI^J ^(.'qs r 

AOB ^3<H APB 0 I OA 

OC *wWt\ 

^mrnt aob *m wpf zaob *®* tfarr 

■’• ^mr aoc ^ cwi = zadc 

-wm AOB <*m C^W fi 

af — = _ . r. • ZAOC = 90° 

’ ^'S4>*ll AOC «fl?T (W 90 ’ 




0 

aob ii?r cwzm = — x adc <£®cw wm 

= -x-x 46WUM C*W|<W 
90 4 * 

0 1 2 
= — x—xnr 
90 4 

0 2 
-x nr 


360 


^RIK, ^S4"il4 CW*I = ^xw 2 

fcTOstf *i 8 c*r.fir. 56° cm wi, ^gmpm Mj 

*mmm : tct a#, ^cssr r = 8 ot.'P r., ^bicMn Mj s «flw ^sm amt t^-g cm 

0=56° I 


^\m wtfg, 5 = — = 3-1416x8x56 =7.82 OT.fir. (am) 

180 180 

0 

^«?mc^3PPg= xnr 2 

1 360° 

= — x3-1416x8 2 a*f<7T.ft. 

360 

= 31.28 ^OT.fir. (am) i 


^1-^8 , 5 lf^5-h' 5 T- i o'Sf 



Wi 


vs I ^Tt^f 'Q ’iQR?!' Itfar 90 OT.fir. 3£®i , ^c'Ofl ^Tt^f f*r*f?T ^?T I 

<n*)hH : <p9 , r 

:. ^OT?T ^JPT = 2 r *1^ = 2nr 

a^lor, 27ir-2r = 90 

^T, 2r(n — 1) = 90 ^T, r = — — — = — = 21-01 OT.fir. W 

2(71-1) 3-1416-1 

ipen 4jhi 4 21.01 OT.fir. ( 21 m) 1 

8 1 ■sn^ i24f^m 1 ^nsfer rflw 6 fifcw ^ewr *kst i 

?n*i?r c'*p<h<p*i ^?r i 

: *10*1 <pl*i , r (£Rial«l^3. ^Jl’ll^ R I 

.-. r = ^- = 62 R = (62 + 6) ffifcttT = 68 filUttr 

^s\m - sn^?r cwi = nr 2 

^Ql^lS 'Sfafo C^«Pt£|<poi = nR 2 

:. mxs c«mi<m = mx*& c<w*i - <??zm 

= (ti R 2 -nr 2 ) = n(R 2 -r 2 ) 

= 3 • 1416{(68) 2 - (62) 2 } 

= 3-1416(4624-3844) 

= 3-1416x780 
= 2450-44 4flSfl»H (altn) 

2450-44 I 

^1®r : 440 flflftri $ ^npr 1%% w i 

<? I TO* 12 OT.fir. <sm ^Sblt'M Ml 14 OT.fir. I ^SbMfU <X t 

<pm ^sr i 

: >jc*i <P0, ^joea <uM^ r = 12 OTfa., ^e&lcHs Wl 5 = 14 OTfa. Wlflsl tell v I1*1»jM0 

I 



«ll»ral Wtf*T, 


7ir0 

s = 

180 


^t, 7ir0 = 180x5 

_ . 180x5 180x14 

<tt, 0 = = 

nr 3.1416x12 


= 66.85 («I0 


f^f?T(^H 66-85° (2ft?I) I 




af 




I 44>fi> 5m?T 4 ■ 5 ftuls I 5Rs|ft 360 ’W «il«s>»i <p?ic'o <p\o Rl?r xjjiw ? 
: CTWlTmfc*, *m?TRm 4-5 ffi&m 


:. 5mfimmM< r = — ffi&m 4m = 2nr 

2 

^*13 , 5mft> 360 ftulii *W «it'©s > 4 tog's n Rl?T xjjiw I 


a^nor, nx27ir = 360 




360 

2nr 


360x2 

2x3-1416x4-5 


= 28.46 (Sn?l) 


.'. ^R 5 !^ am 25 RR ’Sjiw I 

JfriW «\ i 211 ffi&m 20 (TJT.f^r. <mrc 5m mrmm 32 i<w 48 mm ^m\ 5m 
<oNc*fa «ito f^fir mr 1 


-nnWH : 211 ffiem 20 (m.f^r. = 21120 OT.fir. 


*jc*i <pI«, 5m ‘ jrJm RJ lRtf mna*R /? *o r ; c^lc'i R>r. 

:. 5mi3^^^fm^ 2tlR « 2tw 4m Rjpflriff (R—r) 


SJ^r^mST, 32 x 27ir = 21120 


_ „ 21120 21120 

Rf, R — = 

32x2ti 32x2x3-1416 

4m 48x27ir = 21120 

21120 21120 

’ r_ 48 x2ti “48x2x3-1416 


= 105-04 (am) 


= 70-03 » 


.-. R—r = (105-04-70-03) OT.fa. = 35-01 OT.fa. = 0-35 fir. (am) 


.-. 5m o-35 (am) i 

v i 4^1^ 14 CTvfa. i 4^1^ ww ^ c^siwm mm i 

Rl^sr tR% Rm i 

mlRl*l : <pfs, ^C'es RJlRI*f r = 14 OT.tR. 4m4i-A a 

:. ^U&SCfZm nr 2 4m<tfW4f&d C^R 4 ! = a 2 
asjRpJlEJ, a 2 =nr 2 

RT, a = yf%r = V3.1416 xl4 = 24.81 (am) 

24-81 <m.ft. (am) i 



fcnW s* i to abcd < 1^5 ^nsr Mj 22 ffiBra ^ c^afl» 1 

?r**£f c*^aif&?r c^3pf®t f^f?r ^r 1 

: ^iC'i <pI3, ABCD Sl%^tpMl a 

:. #WWPf= a 2 M 

^rt<im, A ED (£Rs^^[f^ 

.-. ^oen r=— = 1 1 ffisra 

^a?TR, ^£D w = ^7tr 2 

.-. >I"J5 V6t«M w»(|<w = .45CD 4<fWMM C^3PP®r + ;!££> ^75?I C«MW«I 

z' 1 N 

2 A 2 

a +-7UT 







= {(22) 2 +-x3-1416x(ll) 2 4*PrBfa = 674 ■ 07 (SHU) 

2 


674-07 4Wl4 (SHU) I 


$11*4*1 io I to ABCD ifppft «mi«c^ii| TO Ml * 2T$ 12 fern's 10 ftrSfa 441 DAE 

4^1^ ^ekH I ^ei DE 44 44^. 4*“j^ cvwio C4V2PF4 f^f?r ^4 1 

TfflWR s ^8l«*W 4JHIU r = ^D = 12 fiflGl* 4*R C4*TS 0 =30° 


.-. ^sm de 44Mt = 


nr6 

780 

3-1416x12x30 

180 


t^m= 6-28 filter (to) 


ADE ^BIWW CW*1 = 


0 2 

x nr 

360 


an 

— x3.1416x(12) 2 4<ffoter 
360 


£ 



= 37-7 4*PSl4(sf14) 

towm ^5CD 44 Mt 12 filter 44* si^ 10 filter i 

.-. qliitoCWlita CWf = Ml X 2t^ = 12 filter X 10 filter = 120 
.-. 7P34 cWW 5 I= (37-7 + 120) 4*ifilter = 157-74*Plter 


fiTCfac%i|<W 157-7 4*Pl $14 (81110 I 




<p|ef : *tt7 ^5T : 

15 tt.fif. 






il ^<pfo ^e&M 30° <p«] I ^c'Qfl ^Jl^T 126 CT'.f^T. 3.c°i I'f 4 !?! W I 

^ I zif® frf'iciJ 66 fwla £4C*I 1-^ ftfacij Wl^f wlwl »ilJ> ’jiw ^Cfll I <*f *jlura ^ I 

vsl fl» ^NFfif C<W*1 77 21 fiflBl* I fflbWlU CWQ OT CTW 

<P«], ^t fl4ff ^?T I 

8 1 «iwfl> 14 CT-flir. ^sm 75° ctw ^ i 

wi 

<f I ^<pfD ^'el<p|s *jI^g<p Res ?Tfaf '°ilc^ I <il«in* fo'sess v lisf^' ^TC 9 W sIrmw 44 
^ i nikifl»?r fsrtir to i 

* i ^fi?t ^r 26 ffisra i *ii^IT»w c^*f tost ^or 2 fiflsia sm^ «iwfl» *w ^ 1 

9 WtT>3' ffiiUP®! W I 

•\ I «trf^3T »1I»IMU 28 (TT.fa. 'PfcC-W fW?r <1M 35 CT’.f^T. | 88 *W CTO 

’'libels bl^l R^g*w bl^l 'sicH’fl ^'s ■ s J^f 5 T*t?ll^ y 4ld csPl ’sjiw ? 

I r I ^<pfo ^C.'GS 220 I ^ ^06 '0|«Pll^8 ^C’PWW tlNJ Mil TO I 

& i ^<pfo ^G'es v if?il*i' ^<pfo 1^ef?r ^^l»ihl* i «jgi*i c^m^pt^w f^f?r to i 

io I Rc&fl TOJ '0|yil5fl *lt7 I&R?'® C’Pifl’J^wlfl G’PifUP"! TO 1 : 



'b-ff '■lln'ol^ln 


VIW 4>fe, ABCDEFGH 44>fiS «IHI«I4W *M4$I AB = a ,S 1^ BC = b , ^// = c 

(i) : ABCDEFGH «IHI«|4>H *M4« 


A ABC-4 BC LAB AC I 

.-. AC 2 = AB 2 + BC 2 = a 2 +b 2 

«HTO, AACF *\ FC LAC AF qltogjsr l 
.-. ^F 2 = ^C 2 + CF 2 =a 2 +6 2 + c 2 
.-. AF = ^la 2 +b 2 + c 2 
:. 'srtrj^mw^^f = V<2 2 + 6 2 +c 2 

(^) ^»pl '®c»m C’Pifl^P'l Mf) : 

«ll?l'8 < p|«l <l r i^'%f5s 6^^ 

C^tt^T, VS # l' , J > C s 1l v W JW l5l ' 3 T5lT 5 T I 

«||fl'8|<p|*| '8C°1«I C’PiIUP*! 



vrw 


// G 


E 

D 


F 

C 



A 


B 

H 


G 







= 2 (ABCD WET CW*1 + ABGH WET + BCFG WErCW*l) 

= 2 (ABxAD + ABxAH + BCxBG) 

= 2 (ab + ac + bc) 

= 2 (ab + bc + ca) 

(vs) 'Sllll'SWd '8||?|V6H = Ml X ST?; X vEco'®| 

= abc 

i i Mfr, sm; « vBc&vsi 25 c^r.t^r. , 20 c^r.t^r. ^ 15 c^r.t^r. i 

: to ^rtwt^m vi*m^i Mi a = 25 CT'.fir., as 6 = 20 pr.ft'. ^ c = 15 

OT.fir. i 

.’. «il«'8|^»ln <i*i<5<j>fi>fl ^rsjgf \8c®if] = 2 (ab + bc + ca) 

= 2(25x20 + 20x15 + 15x25) 

= 2350 ^ OT.fir. 


= aic 

= 25x20x15 ^(TT.ft. 

= 7500 ^PTC^T.fsr. 

(Il^J = 4 a 2 + b 2 + c 2 

= • N /(25) 2 + (20) 2 + (15) 2 CT'.fllr. 

= V625 + 400 + 225 CT.fsr. 

= V1250 OT.fllr. 

= 35-3637T.fa. (am) 

Rtfoi >i»ei wi 2350 ¥■ <7r.ft. , vsrEm 7500 ^TiTr.^r. 35.36 CT'.flir. (am) i 

*tf*te mtorn Mi, as « torer cm um 'W, | 

yjj-vb : 

«||?jvs|<p|fl Z^i , $% 'Q v5cO'®l *1»jM V8lc<p ^®ll S3! I 

TO ABCDEFGH dq^fD vjM<T* I 

ism = as = v»to'©i = a <4 <p<p 

(i) = y/a 2 +a 2 + a 2 = 43a 2 = 43a 

(^) = 2(a- a + a- a + a- a) 

= 2 (a 2 + a 2 + a 2 ) = 6a 2 
(vs) wlw = a-a-a = a 3 






IB *MW4 c«M|W 96 I 

5|Wf : ^T^#, XM^IB* «n?r a 
:. 6 a 2 = V3fl 

a^Jt^?r, 6fl 2 =96 ^t, a 2 =16 /. fl = 4 

.-. = V3a = V3xa = 6-928 fifcttr (slt?l) 

6-928 (anu) I 

4i®t : *m xj'i& < ps *n?r 3 c’T.t^r. , 4 CTvfr. o 5 c’T.f^r. i *if*i«i '4^ s fB 

'I'g'i n , i < p ftoEl ^p-sj! I 'I'g'i <i*ic<ps ^fC&?T 'Q <pc^s ti^j t^4?T ^RT I 




C^tWT «IH|'8WWW OT CTtCTT w (far «||i|\0CW|llto $ ^ b^Pfw C«*T OT 
*jr, c<m PiPWjH ^>ir ^r i ^s^fw otw m<& ^«i4in ^i, 4*fc*iw 

^ tot w*f ^5®r w ^r i «mi«www jwmmiii «j5hi*im <i^fDw «• ic*w ^ <rt 
^vnwaNt^wi 



® v lwwi, f&arffr J 1^'Q'^I»l <! P *Jld r <4^l'5n>'»l A 

(i)^PfiTWappr- nr 2 

= x$wr 

= 2nrh 

(») »|w|5'oC*M C*M<W »1»ia'oC*M CWf 

^T, «[&oc*M C<W*1 = {nr 2 + 2nrh +nr 2 ) = 2nr(r + A) 

(8) = ^PHr WOKM x ^5t 

= nr 2 h 



CMV*! =~Kr 2 


WspF 1 ! = 2~Krh 




SilvH « I iflMB wicra 'Bt&'ol 10 OT.fr. 7 OT.fr. ^OT, <4?T «il*i'o-i <4^. 


: 'SJC'T^#, c^°ic«w 'Sm>'s| A = 10 OT.fr. r 

:. »OT«11TO*T = nr 2 h = 3-1416x7 2 xl0 
= 1539-38 OT.fr. (sits) 

HfcflW = 2nr{r + A) 

= 2x3-1416x7(7 + 10) (sM) 

= 747-7 ¥frft?r (anu) 





«ii^\8|<pi«i <pMter*l *l1^t CNt'SfW ai^'e'qpH* PlPi'bl* frsftf 
wi i£rt ^'8c b i« <^«ito'8»i f^hrasjr i 

8 1 t mm, 'Qvfit *im 10 <*r.fir., 9 <*r.fir. « i c»r.fir. 

Wf ^R&T CW( 262 OT.fir. I «*BT OTSfllCT* ^ *wh*m, 

WK : '5R s f a#, <iIwcg * 

i> 1^*1 1*13. <iic9(fi '5JH io c^r.f^r., 9 OT.fir. 'Q 7 c^r.f^r. 

.’. fo'swra "STM a = (10 - 2*) , b = ( 9- 2x) <3 c = (7 - 2*) <7T.ft. 

.’. fo'swra '’TSJSf vsc 9 !* C^3PF®r = 2(a6 + be + ca) 
sqigplor, 2(<zZ> + be + ca) = 262 

at, (1 0 - 2*)(9 - 2x) + (9 - 2*)(7 - 2x) + (7 - 2jc)(1 0 - 2jc) = 131 

at, 90-38* + 4* 2 + 63-32* + 4* 2 + 70-34* + 4* 2 -131 = 0 

at, 12* 2 - 104* + 92 = 0 

at, 3* 2 - 26* + 23 = 0 

at, 3* 2 - 3* - 23* + 23 = 0 

at, 3*(* - 1) - 23(* - 1) = 0 

at, (* - 1)(3* - 23) = 0 

at, *-1 = 0 'SfSlat 3* - 23 = 0 

at, * = i * = — = 7 • 67 (smo 
3 

4Wflto ^ 'aw 4I$c*m f^-niTJ cTOif&a csnft ' it® i 
.■. * = l 

fkfa <5ic«ifi l OT.flir. i 

v5ik's < l <t i «*twt &J 2 <?r.ft.^?r «dfl'0'if^faa s ai 

5RWT : HM <*13, VMW* «fl* a 
.'. <ii<pflrti ^A'oc»w ^Rfa = yfla 
= y/3a 

^^ln^T= a 3 

S^Ra, V2a = 8 a/ 2 .-. a = 8 

.-. = V3 x8 OT.fir. = 13-856 OT.fir. (sun) 

^^rt?i^T= 8 3 <r=T.f^r. = 5i2^TOT.fir. i 

f^f?raR%Mr 13-856 otA (smo 512 ^TOT.fir. i 








'b i t^fwi Mj 12 CT.fr. srs; 5 c^r.fSr. 1 isrcn* o^Rc^ wistw cn 

c^pp^t <4m «ii«'8»i 1%% n 5 ^ 1 

^ratntn - : ctqtit 'nmwuM Mi 12 CT.fr. <4m sfr 5 CT.fr. 1 ^ ni^ b$Pfw 

CTlffiOT «flwfl» Wffl'ijfil* Cn®FT «||f nfa $WT A = 12 CT.fr. ^ ^frl nTPTtf 

r = 5 CT.fr. I 

.’. ^ft*} *i r is'<5*i ’^A'ooto c*mi<p®i = 2jtr(r + h ) 

= 2x3-1416x5(5 + 12) n*f CT.fr. 

= 534-071 n*f CT.fr. (SHU) 

m* = nr 2 h 

= 3-1416x5 2 xl2^CT.fr. 

= 942 • 48 ^ CT.fr. (sim) 

frdn ^v»t*w c«mhm 534-071 nfCT.fr. (smo 942-48 CT.fr. (sun) 1 

i I »4^»n> -nhteRi&TO T^fiJ -^fjjR'® £inj nnis»t»< 7 CT.fr. , 5 CT.fr. nj®T, 4?! ’’iR^Nsi ' 5 ISfn 5 
W CT. fr. ? 

(nO 12 0*0 20 («D 24 fr) 28 

^ i i£)<pf5 <ii^ tifj 6 CT.fr. nj®r, ‘fln c*ptii<i»«i ^'©nf CT.fr. ? 

(no 3>/3 fr) 4-73 fr) 6-73 fr) 9-73 

ol SlPlI3r«lc»w SCO's! 8 C^T.f^T. ^ ^RlSSl®! nl^ERT Ml ^13^1 9 C^T.f^T. « 7 C^T.f^T. ^®T, 

c^3pf®t <pv© nf CT.fr. ? 

(no 24 fr) 64 fr) 96 (n) 504 

81 PlCDfl '©*<lj’Jc B ll ®T ! P n 5 ^ : 

(0 4 CT.fr. nfrcra » nQfllni 16 CT.fr. i 
(/■/) 3 c?r.fr. ■njmrctfn'^tnsifT mOTn cwi 3n nf CT.fr. i 
(/■//) 5 CT.fr. Scovol 4m 2 CT.fr. njfrlcfn fr®H «il^twi n^ «(l«'8*i 2071 n*T CT.fr. I 
'5 ,y l«w '8c , <ljfi Rfec'© Rods &<phfi> ? 

(no i 'Q ii fr) i 'Q hi fr) ii 'Q iii (n) i, ii 'Q iii 


, 5 lf*te-v5r-ion' 



fi>W ^S|J (<?-<*)) ^e : 

E 



<M ABCD «IIII'4WWM ^Wiwa fir. ? 


CD 13 

CD 14 

CD 

14-4 (snu) 

CD 

15 

ADF R^ef 

?J CTOJTOT ^'s C^f . R". ? 





CD 16 

CD 32 

C D 

64 

CD 

128 

AGB ‘ S #R W OT. R - . ? 





CD 18 

CD 18-85 (alto) 

CD 

37-7 (alto) 

CD 

96 


vi ^riwi^tfi *M4^ Mi, sts « TOsor 16 flJtfir, 12 flJtttr « 4-5 Rtari «w 
^c*w c*mito, TOfa Wr « «iiti«H PKii to 1 

& I i£|<pfo «ita's|<pta s'wqjs Z*v*h, Sco^ta «i^ v ll's 21:16: 12 <p&^fsi Z*v*h 87 C^f.R". ^.c°i , 
sis^fos 'sc®is CJF2ITORtf?TTO 1 

io I i^fo «ita'sl < pta 48 '^fRl^ta' 'qRs S*l?r ‘r^ta^M I TO SCO's! 3 Rota TO?,^f 13 Rota I 
«ita's<p?ita xi*is^g frRj 'Q 2fsR*f?TTOI 

i i I TOfo «ita's|<pta <plcta diesis sl^wra 'SJH ^!I«pc>i 8 OT.R - . , 6 C^f.R. , 'Q 4 C^f.R. I TO IS'scss 

cwm 88 i 4i*il!ta +\Cto ^RtfsTOi 

I ^‘pfo OTGslo'is ti«jj 25 Rota, Scovsl 6 Rota TO?. ’jjjp 30 C^f.R". I ^^fo $cos ti*jj 10 
CT.fir. , 2 ft?; 5 CT.fir. TO?, Sec's! 3 CT.fir. I C^Wshfo ^T> Rc*l t'sls TOC's zlcsl | ef*i)s tts* ' 5 T??lTt 
R4i| to I 

ivs I »fls»fo ’ci*is» ^'sc a is CTOPF 8 ! 2400 CT.fir. ^c®l, TO TO^fs (Rhi Rfa TO^ I 

i8i 12 ct.R. Se^siRR^ TOffr 5 ^.R. i 47 im « 'srtw^Rfa 

TO I 

i<? I TO# cs'ic'is «qs > 'sc®is CTOJTO 100 (PT.R - . TO?,' 0 ita's r i 150 ^FT OT.R". I cs^icis Sec's! TO? 

'sjRs R% TO I 



i PiPn«h wra cwi 4400 M c^r.fsr. i «n?r 30 c*r.f5r. *pr, 

» 1 »tsl'®*l W I 
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8 1 0-16 ft) 0-63 ft) 3-2 C^T) 3-53 


<t I ftO - ft) — ft) — ft) 3— ft) 6^- 
9 99 15 90 3330 


«l ft*) 2-333, 5-235 ft) 7-266, 4-237 ft) 5-777777, 8-343434, 6-245245 
ft) 12 -3200, 2 -1999, 4 -3256 
<U ft*) 0-589 ft) 17-1179 ft) 0.94937300 
VI ft*)l-3i (*0 1-665 (*1) 3-1334 ft) 6-11062 


VI ft*) 0.2 ft) 2 


(*l) 0.2074 ft) 12 -185 


5o I ft*) 0-5 (*0 0-2 (*l) 5-2195i ft) 4-8 

ii I ft*) 3-4641, 3-464 ft) 0-5025, 0-503 (*l) 1-1595, 1-160 ft) 2-2650, 2-265 
ft*) ft) ^ ft) 'SftPFT ft) («) ft) ft) ftr) 

I ft*) 9 ft) 5 


i I ft*) {4, 5} ft) {±3, ± 4, ± 5, ± 6} ft) {6, 12, 1 8, 36} ft) {3, 4} 

*lft*) {jcetf:x «*TOl<x< 13} ft) {xe.lV:jc,36<sfil»pl%ra} ft) {xsN:x,4 

ifl?T tflW. x < 40} ft) {xeZ:x 2 >16 x 3 <216} 

©I ft*) {1} ft) {1,2, 3, 4, a} ft) ft} ft) {2, 3, 4, a} ft) ft} 

<M{{x,y}, {x}, {y},0 }, {{m, n, /}, {m,n}, {m, /}, {n, /}, {m}, {n}, {/},0} 

<*lft*)2,3 ft) (c, a) ft) (1,5) 

VI ft*) {(a, 6), (a, c)}, {(6, a), (c, a)} ft) {(4,x),(4,y),(5,x),(5,>;)} ft) {(3, 3), (5, 3), (7,3)} 
VI {1,3,5,7,9,15,35,45} ^{1,5} iol {35,105} iil5*R 



^8 sjfe|\£ 

-7 2 

8 1 {(3,2), (4,2)} *1 {(2,4), (2, 6)} fel -7, 23, — - ^ I 2 V I 1 2 ^3 fc I “2 

16 * 

» I W {2}, {1, 2, 3} W {-2, -1, 0, 1, 2}, {0,1,4} (*t) j|, 1, |j, {0, 1,-1, 2, -2} 

(*> {(- 1 , 2 ), ( 0 , 1 ), ( 1 , 0 ), ( 2 ,- 1 )}, {- 1 , 0 , 1 , 2 } , { 2 , 1 , 0 ,- 1 } 

W> {(-1,-2), (0, 0) , (1, 2)} , {-1, 0, 1} , {-2, 0,2} 

i I OP) Aa 2 + \2ab + % 2 OH) Aa 2 b 2 + \lab 2 c + % 2 c 2 (*0 x 4 +^- + -^ 00 a 2 + 2 + ^- 

OS) 16_y 2 - 40xy + 25x 2 (5) a 2 b 2 - 2 abc + c 2 C5) 25x 4 - 10x 2 y + y 2 

(W) a: 2 + 4_y 2 + 16z 2 + 4xy + 16,yz + Szx (3f) 9p 2 +\6q 2 +25r 2 + 24pq-40qr-30pr 

(6$) 9 b 2 + 25 c 2 + 4zz 2 - 306c + 20ca - \2ab (1>) a 2 x 2 + b 2 y 2 + c 2 z 2 - 2 abxy + 2bcyz - 2 cazx 

(i) a 2 + b 2 + c 2 + d 2 — 2ab + 2<zc — 2<zd — 2 be + 2 bd — 2 cd 

0?) 4a 2 + 9x 2 + 4,y 2 + 25z 2 +12ax-8ay-20az-12^-30^z + 20 i yz 00 10201 

(1) 994009 Os) 1014049 

*1 OP) 16a 2 Of) 36x 2 (*0 /? 2 +49r 2 -14>p 00 36« 2 -24pn + 4p 2 («) 100 
(5) 4410000 00 10 (W) 3104 

ol ±16 8 1 ±1 <t\ ±3 m 'b I 130 VI - bb I 19 b*l 25 bo I 6 b8 I 138 

4 

bffl 9 ^1(2 a + b + c) 2 -(b-a-c) 2 bV I (x - 1) 2 - 8 2 ^ I (x + 5) 2 -l 2 *o I (z) 3 
I (z'z) 1 





b I (*) 8 jc 3 + 60x 2 + 150* + 125 (*t) 8* 6 + 36 x 4 y 2 + 54 x 2 y 4 + 27 y 6 

(*t) 64a 3 - 240a 2 * 2 + 300a* 4 -125* 6 C4) 343 m 6 - 294m 4 n + Um 2 n 2 - 8« 3 

(«) 65450827 (F) 994011992 

(W) 8 a 3 -6 3 - 27c 3 - 12a 2 6 - 36a 2 c + 6 ab 2 + 54 ac 2 - 9 b 2 c - 276c 2 + 36a6c 
(W) 8* 3 +27_y 3 + z 3 + 36* 2 .y + 12* 2 z + 54*y 2 + 27.y 2 z + 6*z 2 + 9,yz 2 + 36*yz 
*1 (*) 8a 3 (<D 64* 3 (*D 8* 3 05) 1 («) 8(6 + c) 3 (5) 64m V 00 2(* 3 +/+z 3 ) (W) 64* 3 

ol 665 8 I 54 <? I 8 01 42880 4 I 1728 bo I (*) 3 W9 bb I (*) 133 (<D 665 


b*l 

a 3 -3a bo 1 p 3 +3p b8 1 

46^5 





b 1 

(a+6)(a + c) 

*1 

(6 + l)(a - 1) 

0 1 

2(x-y)(x + y + z) 

8 1 

b(x - y)(a - c) 

<t 1 

(3* + 4) 2 

O 1 

(a 2 + 5a - l)(a 2 - 5a - 1) 

1 

(x 2 +2 xy- y 2 )(x 2 -2 xy- y 2 ) 

H 

(ax +by+ay- by)(ax +bx-ay + bx ) 

ci> 1 

(2a-36 + 2c)(2a-36-2c) 


b o 1 9(x+ a)(x - a)(* + 2a) (x - 2a) 

bb I 

(a + y + 2 )(a — y + 4) 


b ^ 1 (4x - 5>0(4* + 5y- 2 z) 

bo l 

(a + 6 + c)(6 + c - a)(c + a - 6) (a + 6 - c) 

b8 1 (* + 4)(* + 9) 

b<M 

(* + 2)(* - 2)(* 2 + 5) 


bOI (a -18)(a -12) 

b<* 1 

(*V-3)(jcy + 2) 


bVI (a 4 - 2)(a 4 + 1) 


bJs I (a6 + 7)(a6-15) 


^o I (*+13) (*-50) 



I (x+ 2)(x - 2)(2x + 3)(2x - 3) 
^ I >> 2 (x+l)(9x-14) 

$.<M (x + a)(ax + 1) 

$5 I (2 z -3x- 5)(10x + 7z + 3) 
(x+ay+y)(ax-x+y) 


\\\ 2(2x-5) (3x-2) 

*8 1 (x + 3)(x-3)(4x 2 + 9) 

(a 2 + 2a-4)(3o 2 +6a-10) 
-(3a + 176)(9a + 76) 
vsol 3x(2x - l)(4x 2 + 2x + 1) 


I (a + bf{a A - 2a 3 b + 6 a 2 b 2 - lab 3 + b A ) 
wl (a-3)(a 2 -3a +3) 

v!XN (2x - 3)(4x 2 + 1 2x + 2 1) 

vosi -(2a-l)(4a 2 + 2a + l) 

8 

vs^> I f 2a — —If 2a — - — I- 2 
^ 2a J\ 2 a J 

8i I (x + 6)(x — 10) 


«8 I 

vsfc I 

I 

8o I 

8*1 


(x + 2)(x 2 + x + 1) 


(a-b)(2a 2 + 5ab + Sb 2 ) 


-L(6a + 6)(36a 2 -6ai + 6 2 ) 


^ a 2 .,Y a 4 a 2 b 2 '' 

b 

3 


A 


9 3 


(a + 4)(1 9a 2 - 1 3a + 7) 


(x 2 + 7x + 4)(x 2 + 7x - 1 8) 


8« I (x 2 - 8x + 20)(x 2 - 8x + 2) 



b I (6x — l)(x — 1) 

« I (x + j>)(x - 3j>)(x + 2y) 

<t I (2x - 3)(x + 1) 

°i I (x - 2)(x + l)(x + 3) 

fel (a + 3)(a 2 — 3a + 12) 
b b I (a + l)(a - 4 )(a + 2) 
bo I (a- b)(a 2 - 6 ab + b 2 ) 
b<? I (jc+^)(x+3>')(x+ 23;) 
b S I (2x - l)(x + 1 )(jc + 2)(2x + 1) 
b& I (4x - l)(x 2 - x + 1) 


8 

^1 (a + l)(3a 2 -3a + 5) 

8 1 (x - 6)(x + 1) 
b I (x-3)(3x + 2) 

VI (x - l)(x + 2)(x + 3) 

bo I (a - l)(a - 1 )(a 2 + 2a + 3) 

b^l (x - 2)(x 2 - x + 2) 

b8 I (X-3XX 2 +3x+8) 

b^ I (x - 2)(2x + l)(x 2 + 1) 

bVI x(x - l)(x 2 + x + l)(x 2 - x + 1) 

$o I (2x + l)(3x + 2)(3x - 1) 






b 1 

(•0 

*i 

00 

oi 00 

8 1 

00 

<M 

00 

b\ 

(•0 

«u (0 

VI 

00 

is 1 

(*) 

bo 1 

(•0 

bb i 00 

b*l 

00 

bo 1 

(*) 

b8 1 

w 

bff i 01) 

b«l 

00 

bS 1 

(*) 

bVI 

eo 

bi» I 01) 

*o 1 

00 

*b (b) («l). 


*b (o) l 00 


5 


*8 I *<M 95 Wi 

x+y 


^t-vsv, ’tftso-vsr-io'sr 



J ( 1 1 


2 U pJ 




l l 

— +— 


2 {p q) 


fa.fir. 


i %®?i <mt 8 2 fc.fir./*rt>t 

*b-l ^1240^1?! ttol lO'emi «i I 48 'em I (*) 120 'em, 

t 2 ~ty 

(4) so 'em, («o 60 ^m «« i a*?^ 450 Sm «8 1 4.625% o<? 1 625 'em ^ 1 28% 
os 1 596.97 'em (sn?o ob- 1 780 Sm 1 6i 'em 


80 1 'empire 5 ^ 1 ^ <# 5 ^ 300 'em 1 

100 + x 


^%T% 8i 


i 1 

9 

*' \ 

ol 27 

81 y/7 

#1 “ 

7 

«l 

ab 

3 0 + 2b 

s 1 

a 8 

¥ 

b* | 

1 

h\ 4 

1 

iol 

9 

3 

^1 - 
2 

^0 1 3 


1 5 

**1 

0, 1 


> 1 (*) 4 (4) - (4) - (4) 4 («) - 
3 2 6 

* I (*) 125 (4) 5 (4) 4 

8 1 (*) log 2 (4) — (4) 0 



8-VS 


i i ft * i ft o i *f s i ^ <? i ft i ft* i ft n (i) ft (*) ft («) ft* 

*1 (ft*) 6-530xl0 3 (ft) 6-0831x10' (ft) 2-45x10^ (ft) 3-75xl0 7 («) l-4xl0' 7 
io l (ft*) 100000 (ft) 0.00001 (ft) 25300 05) 0-009813 («) 0-0000312 

ii l (ft*) 3 (ft) 1 (ft) o (ft) 2 (») 5 

i*l (ft*) 1 .^srcftft* -43136 (ft) <jftft* 1 -80035 (ft) 0 ,«im -14765 

(ft) ftftft* 2 -65896 («) ^Jftft* 4,Wlft* -82802 

l (ft*) 1-66706 (ft) 1-64562 (*0 0-81358 (ft) 3-78888 
i8 l (ft*) 0-95424 (ft) 1-44710 (ft) 1-62325 
itflft*. 2 3 -5 3 ft. 6-25x10' ft. ftftft* 1 ,ftm -79588 




ill $.1 aft vs I -6 81 -1 <? I -— } b\ — — *11 fLiA y| 0 + 

5 2 2 


j.1 a+b 

2 

io 1 VI 

ii 1 {2} 

i*l {4(1 + VI)} i«l {-a} i8 1 

-■ (41 

-ItI 

- H) 

iVI £} 

i<& 1 {-(a 2 +b 2 +c 2 )} 

\o\ 28,70 

^>7 

72 

1 21x 

*8 1 256 'em *<m .9 


4 


^ I ft?PTtft 100fl», ftftftftftftftlft^pr 20fl»l 
V I 120 foCftlfilBH 





i i *r * i *r « nr 8 1 *r <? i * nt s i ^ v i (i) ^r (*) *r («) t 

b\-2,S io | _3^ 2^ ii | -1 6 i*l ±7 ival-6, - i8 I 1, — — 

2 3 2 20 

iff I ±11 ifclO, | i«\ I ±Va6 iVI 0, a + b ikl |3, -i| *ol |-|, 2| 

1 


*val {1} *8 1 {0, 2a} *ffl j-, lj *bl 78 87 


*il{-a, -6} **l {1, -1} 

*s i 16 st^ 12 fiftra i 9 OT.fir., 12 <?r.ft. 1 27 OT.fir. 

«oi 21 *h, 20 Um^ori \oi 1 70 «*i 70 -9x, 9x+ 7 sr. 34 *r. 5 OT.fir., 5V2 

OT.fir. wlt5 OT.fir. *r. 2:5:8 




* I cosA = — , tanA =-^=, cotA= — , secA=-^L , cosecA=— 
4 V7 3 V 7 3 


15 8 5 12 5 

vs I sinA= — , cosA= — 8 I sinG = — , cos0= — , tan0= — 
17 17 13 13 12 


... 1 . . 3 a 2 -b 2 

** I - *vs I — *8 I — - 

2 4 a 2 +b 2 




1 7 9 a 9 py i 0 i 0 

ffl - 'b I — SI— VI =^~ iS I A=30°, B=30° iV I A=30° i^> I A=37— B=7 — 

2 4 5 3 2 2 


*i I 0=90° ** I 0=60° *vs | 0=60° *8 I 0=45° *ff I - 

2 



'ShfM io 


4 i 45.033 ftUm (am) b- 1 34.641 flfem (am) i 12.728 fifcm (am) io 1 10 fifcm 
ii 1 2i.65i f^m (am) i*i 141.962 ffi&m (am) i«i 27.713 filUm (am) »*mu6ffi&m 
i8 I 34.298 fifljrn (am) iff I 44.785 (am) ifc I («!) 259.808 f^m 





(iii) x = ±^2ab-b 2 , (iv) 10, (v) — 

2a 


6 r n , 1 


c+— 

\ cj 


’ (vi) 2 ’ 2 


i nr *i *r «i *r 8 nr ff nr 

« I 24%, 4 I 70%, \r I 70%, * I ^ 40 ! 8m, <T 60 Um, *1 120 Um, m 80 Um, io I 200, 240, 250, 

ii I 9 OT. ft 1 ., 15 OT. ft 1 ., 21 OT. ft 1 ., i* I 315 Um, 336 Um, 360 Um, io I 140, i8 I 81 1ft, 54 
3TR, 36 1ft, iff I 4Wl 24000 tm, 12000 Fteft 6000 i'b I 70, i4 I 44%, 

ib- 1 l%apr*ltw, ik I 532 <^1*1, *o I 8 : 9, *i I 1440^^ffl>m f ^ I 13 : 12. 





> i topt, tfwOtaM ^r*mr * i topt, fsp&pJW, ^?u ^ \ ^ptor, «iWh^*i, 

*piott (Tit 8 1 ^*pt, W*flK ^w?jt *rawff <t i ^ropr, «iW*rfK « i ^tor, 

«ifo&i%i, <nt 4 i wbr, frMK «pwij v i ?tor, «ifo&i%i, <a4fl&nar 
Si i topt, -m*m >o i wi, jpiwh i 




> I (4,-1) * I 


<6 6 ^ 

U’S, 


« I (a,b) 8 I (4,-1) <f I (1, 2) « I 


^ c(b - c ) c(c - a) ^ 

^(b-aybib-^j 


•\ I 



H (2,3) Si I (3,2) >o I 


r 5_ _22^ 

U * 3J 


>>1(1,2) >*l(2,-l) >«l(a,b) >8 1(2,4) ><? I (4, 5) 




> I (2, 2) * I (2, 3) « I (-7, 3) 8 I (4, 5) <t I (2, 3) I (1.5, 1.5) ^ I 

>0 I 2 


fe) 


H (2, 6) Si I -2 


>l^*l*f«nr8l*«nr*nr *l(» I *r «!(*) I 4 *1(0) VI | Si I >0 I 27 

>>137^73 >^1 30 w >« 1 frrtr 17 fsfBt?r, srs; 9 fsfBi?r > 8 1 <rifam 10 fa. fa., 

cgtres <^t ^q^t¥ 5 fa. fa. ><? 1 4000 'em, 125 Uwi 

x _|_ / 7 y ^ 

>*l^. «f. (4,6) *r. 30^ 4W >«ll 4. =2, — =1, «f. (3,5 ),t 

y y z 3 





il -7<W-75, *1 129 ^r, ol lOO^r, 8 1 p i 2 + pq + q 2 ,<t\ O.'bl n 2 I 360, 

VI 320, l 42 , iol 1771, ii l -620, i*l 18, iol 50, i8 l 2 + 4+6+ ,, 

iff I 110, i'b I 0, I -(m+n), *o I 50ft I 

i i a *i*r oi *r 8 1 *r 

ff I - , b I \ (3 14 — 1), <1 1 9m*m, VI - 4 = , <s I 9m*m, iol JC = 15, y = 45, 

2 * V3 

ii I x = 9, y = 21, z = 81 , i*l 86, iol 1, *8 1 551og2, iff I 6501og2, Vbl « = 7, 
i*l I 0, ivi n = 6, S = 21 , i^> I n = 5, S = 55, ^i I 20, **l 24.47 fir. fir. (SHU) 

i I 20fsfBm, 15fsfBm *l 12fifl5l?r o I 12 8 I 327 • 26 CT.fir. (am) ff I 5 fsrBl^ 

b I 30° <1 1 36 12 OTA. VI 12 16 ffiSm fc I 44-44 RwlfflGlf! (3m) 

io I 24-249 OT.fir. (am), 254-611 CT.fir. (am) 

i I 96^r5t?r *1 1056^PfBm ol SOfiflta^OfiflSm 8 I 400 fsrBl^ 

ff I 6400 f& b\ 16^fBl?T'Q lOffiBm <\ I 16-5^fBl?T'Q 22 fiftttr V I 35-35 ffiBm (am) 

fc I 48-66 CT'.'f^T. (Sim) io I 72 OT.fir. , 1944 OT.fir. ii I 17 C^.f^T. « 9 OT.fir. 
i* i 95-75 ^ CT.fir. (am) io i 6-36 ^f&m (am) i 





i I 32-987 (am) *1 31-513 fflfo (SIRI) vol 20-008 (SlRl) I 81 128-282 ftf 
<?T.fir. (am) ffi 7 • 003 ftfor (am) «i 175-93 flfti3r(sn?i) s i 20ftr b-i 49-517 
(aim) bl 3 a/3 :7 i 


b-l 636 '4fS|Uhl, 20-5 fiftBT, 864 vihPiUM I 14040 ftfOT.flT. io I 12 fiifer, 4 ffiBm 
ii i i <? r.fir. i*i 300000ft i®i 34-641 CT.ftr. (am) isi 534-071 : ftPT.fir.(gm), 

942 • 48 ^ c^r.ftr. (am) i<M 5 • 305 ftf c^.ftr. , 3 c^.ftr. i« 1 7823.591 ft c^r.ftr. 
is 1 147-027 tftwi(am) 

i 1 (ft * 1 (ft » 1 (ft 8 1 (ft a 1 (ft * 1 (ft si (ft b - 1 (ft «& 1 (a) 

io 1 (ft ii 1 (a) i* 1 (a) io 1 (a) is 1 (ft i<f 1 (ft i* 1 (ft *0 1 n 

^i I (ft ^ cft^F, (ft ^.b- Cft^F 
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